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Imoninenring with 
moaginening 
ISOMICA 


: PAYS OFF IN 
THERMOELECTRIC 
GENERATORS 


1500 F temperatures do not embrittle the ISOMICA tubes 


which shield the thermoelectric rods in this new compact 


generator for satellites. Feather-weight, with extremely 
thin walls (0.010”), these inorganic-bonded ISOMICA 
tubes not only provide excellent electrical and thermal 
insulation, but they do not contaminate the rods and 
shrug off radiation from the core. 


The SNAP III thermoelectric generator designed 
by 3M Company is another application where 
ISOMICA is helping imaginative engineers. Avail- 
able in a variety of forms, with silicone, epoxy or 
inorganic binders, it overcomes many of the limita- 
tions of regular mica splitting products, can be used 
in applications where mica products were never used. 


CHECK THESE CHARACTERISTICS! 


- Resistance to temperatures 
up to 1500 F 

- Excellent conformability 

- Thin sections down to 0.0005" 

- Rigid or flexible form 

- Extreme uniformity 

- Excellent voltage endurance 

- High Electric strength 


WHERE CAN YOU USE ISOMICA? 


A new bulletin, 
‘‘Tmagineering 
With ISOMICA”, 
will provide a 
variety of ideas. 
Write for your 
free copy. 


_& isGiica 


mica Paper Insulation 


MICA 
MU rwSULATOR 


Wee”) =—sDIVISION OF MINNESOTA MINING & MFG. CO. 
SCHENECTADY 1, NEW YORK 


Print Ins. 2 on Reader Service Card 


Insulation, April, 1961 1 


Print Ins. 1 on Reader Service Card 
Ly . 


Macallen Built-up Mica makes 
Better Insulation because it’s 


Combine Macallen’s manufacturing 
skill and experience with the natu- 
ral qualities of mica and you’ve got 
an electrical insulating material 
that’s just about indestructible. 
Mica will withstand extremely high 
temperatures. Macallen Built-Up 
Mica has high dielectric strength 
too, excellent resistivity, low dielec- 
tric loss and maximum stability of 
electrical properties under practi- 
cally all atmospheric conditions. 
And Macallen Built-Up Mica is 
versatile. The amount of flexibility, 
rigidity, hardness, compressiveness, 
and physical strengths can be varied. 
It can be made for almost any 
punching, sawing, drilling or mold- 
ing operation. It. comes in many 
forms — from tubes, tapes to sheets 
— and in many sizes. 
No other material has all the elec- ~ 
trical insulation qualities of mica. 
And no one knows how to make 
better use of them than Macallen. 
Find out how Macallen Built-Up 
Mica can solve your insulation prob- 
lems. Write for Catalog 26 today. 
No charge or obligation. 


The first name in mica 


For the most in mica — specify Macallen... 


for more than 60 years. 


THE MACALLEN COMPANY 


Bay Road * Newmarket ° N.H. 


Chicago: 565 W. Washington Blvd.° Cleveland: 1231 Superior Avenue, N.E. 
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Opinions and Rambling Thoughts 


Insulation Education 


One of the crying needs in the 
electrical/electronic insulation field is 
the adequate education of competent 
engineers and scientists. Wery few 
universities do any work at all in 
this area and those that do suffer 
greatly from the standpoint of quan- 
tity. Insulation training today is 
largely an on-the-job matter. In the 
past, this may have sufficed when in- 
sulation application was primarily a 
trial and error technology, but this no 
longer is true. 

Since World War 2, or at least in 
the last decade, insulation has gained 
considerable stature and recognition 
as a separate specialty. Unfortu- 
nately, insulation education has not 
kept pace with the growing aware- 
ness of the importance of insulation. 

There has been a great deal of talk 
about the need-for more and better 
insulation education, but very little 
has been done. A number of sugges- 
tions have been made—some are be- 
ing acted on today by dedicated in- 
dividuals—but still, not enough is 
being accomplished and certainly, not 
fast enough. It would be well to re- 
view some of these possibilities in 
order to get an overall view of the 
situation and to try to tie together 
some loose ends. 


First, we think two points should 
be made and must be considered. A 
“grass roots” approach is vital—the 
problem must be analyzed and then a 
tremendous amount of old fashioned 
legwork is required. Also, efforts 
must be coordinated in some way so 
that the effectiveness of whatever is 
done can be multiplied many times 
over. 

A major stumbling block in accom- 
plishing anything on both the under- 
graduate and graduate levels is the 
lack of organized instruction plans, 
adequate textbooks, teaching aids, etc. 
A start has to be made somewhere 
and there could be no better start 
than to sit down and actually decide 
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From the Editor 


what should be taught—how can in- 
sulation education be broken down 
into well-defined courses, what be- 
longs where? 


When it has been determined what 
types of courses are required, the 
next step is to actually outline the 
requirements for each course. Once 
this has been done, it will be possible 
to prepare textbooks. The writing, 
editing, and compilation of textbooks 
is not the monumental task it might 
seem—most of the basic information 
is available in the literature today but 
it is scattered and must be brought 
together into individual, comprehen- 
sive sources of information. There 
are well qualified men who can do 
this—men whose valuable time does 
not have to be begged and borrowed 
from other important projects—we’re 
referring to the growing number of 
retired or semi-retired insulation ex- 
perts who are veritable storehouses of 
insulation know-how. 


And who would be better qualified 
to teach these insulation courses than 
these same textbook authors? These 
are the men who have been in indus- 
try and know both the practical and 
theoretical sides of insulation. Many 
of them, we are sure, would welcome 
such an opportunity. 

How is all this to be accomplished 
. . . how do we interest schools in 


offering such courses . . . how do we 


interest students in taking such 
courses . . . how is such a project 
financed? The answer lies in a co- 


operative effort by industry, techni- 
cal societies, trade associations, edu- 
cators, and the government. Initially, 
industry would probably have to un- 
derwrite some of the expenses, but most 
important, industry would have to 
support such endeavors through the 
occasional loan of manpower and 
laboratories, and by aiding in the 
necessary public relations work. The 
government should be called on to 
support the program in every way 
except financially. All segments of 


the insulation field could work to- 
gether with coordinated planning 
through all of the associations and 
societies which have an interest in 
electrical /electronic insulation. 


The educational committees of each’ 
technical or trade group could be 
brought together into some sort of a 
semi-official organization to plan and_ 
follow through with unified action. 
Perhaps the electrical insulation con- 
ference could serve as the central 
The conference is 


“rallying point.” 


already considering some excellent 
specific measures to help the insula- 
tion education cause. 


Here are just some of the things 
that an insulation educational organi- 
zation could do... most of them have 
been suggested by others and are not 
new: Industry teams could visit uni- 
versities, armed with course outlines, 
textbooks, and teaching aids, to en- 
courage the establishment of insula- 
tion courses. Letters could be written 
to faculty members and _ students 
stressing the importance of insulation 
Students could be invited to 
attend technical insulation meetings 


courses. 


with expenses underwritten by indus- 
try. During summer vacations stu- 
dents could be employed in insulation 
laboratories throughout industry. “In 
person” and printed promotional cam- 
paigns could be developed to sell man- 
agement on the importance of sup- 
porting any and all projects. Insula- 
tion scholarships could be offered to 
deserving students. Awards can be 
made. 


The preceding suggestions were 
just set down at random as they came 
to mind. Many other things could be 
done. Nearly all of them are practi- 
cal. Nearly all of them are possible. 
It is time for the industry to organize 
itself in order to reach educational 
goals which eventually will help all 
of us. Insulation technology today 
represents a wedding of so many sci- 
ences that proper education is impera- 
tive. 


EXPANDED 


EXPANDED SHRUNK 


SeERMOF\IT. 


THE CABLE SLIP THE BOOT ON HEAT—IT SHRINKS 


Premolded harness encapsulating boots and transitions 
which, when subjected to the brief application of heat, 
shrink to as little as 20% of their diameter as supplied. 
Awide variety of standard configurations are available 
from stock in four different rubber and plastic materi- 

als for difficult environmental conditions. Any moldable 
RAY CHEM configuration is available with short lead time. 


SORPORATION 


RAYCLAD TUBES 


mn G O R-P ORATE-D 
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AFFORDS CONTINUOUS HIGH-TEM 


2XCe of Anaconda ML Magnet Wire 
ens it ideal for electrical equipment operating at continuous 
high temperatures up to 250 C — such as high-temperature 
motors, relays and dry-type transformers. This same heat- 
resistant characteristic also makes ML Magnet Wire a valuable 
tool in miniaturization and in reducing the size of larger equip- 
ment. 


1endous over > (as demonstrated by thermo- 
plastic flow above 500 C and heat shock resistance over 400 C) 
makes ML Magnet Wire particularly suitable for portable tool 
armatures and other applications where ‘‘stall’’ conditions or 
unusual overloads may be experienced. 


“ ANACONDA ML 


makes it possible to ust 
ML ‘Magne Wire for ieee that will operate at temperatures uy 
to 250 C with low space factor and comparatively low cost 
Using ML Magnet Wire in sealed relays practically eliminate: 
contact contamination due to “outgassing” of wire insulation 


high burn-out resistances 
and cut- iitouck level; Pe dielectric strength over 3,000 V/Mii 
excellent flexibility; good windability and scrape resistance. 
iagr B iS ated with a sc ae ( nL | a ney 
chemical development bp duPont that represents a tremendou 
improvement in heat resistance over organic coatings. Mi 


STS HEAT SHOCK UP TO 425 ¢ 


ILM-COATED MAGNET WIRE FOR 220 C 


znet Wire can be used as a replacement for most film-coated 
znet wires, except solderable types, and many glass and 


ss Dacron wires. Where the positive inorganic spacing of 
ss is required, the combination of ML film and glass serving 


fers outstanding properties. ML Magnet Wire's combination of 
gh temperature rating, excellent winding characteristics and 
ace factor permits its use in many applications which formerly 
quired the use of much more expensive combinations of 
ramics and fluorocarbons. 


|L Magnet Wire is available in all sizes 


ctangular. Film additions are single, heavy, triple or quadruple 
icknesses, all conforming with NEMA specifications. ML also 


meets all requirements of Spec. MIL-W-583B for Class 180 

Types H, H2, H3, and H4, and Class 200 Types K, K2, K3, 

and K4. For prices, technical data and applications engineering 
_ information, contact Department EFL, Anaconda Wire and Cable 
Company, 25 Broadway, New York 4, New York. 


ASK THE MAN FROM 


-~ ANACONDA 


_ FOR ML MAGNET WIRE 
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J-M Integrates Insulation Operations 


Johns-Manville Corp., in a move designed to streamline 
sales and coordinate electrical insulation material produc- 
tion, has transferred headquarters of its Dutch Brand divi- 
sion from Chicago to New York. The plant at Tilton, N .H., 
which produces asbestos paper insulation products, is now 
a Dutch Brand division facility. It formerly was operated 
by the Industrial Insulations division. The other Dutch 
Brand plant in South Chicago makes electrical tapes and 
other products. W. G. Hoffer, 1961 insulation application 
conference chairman, has been named manager of the 
division’s electrical equipment sales department with mer- 
chandising responsibilities for electrical insulation prod- 
ucts. W. H. Bartlett, manager for electrical products, will 
assist Hoffer on the sales of Tilton products. Other mem- 
bers of Hoffer’s team of product managers are D. J. Mc- 
Linden who is manager for industrial tapes and adhesives 
and A. G. Townsend who has been named manager for 
electrical tapes. 


Experts Predict ‘61 Business Rise 


Even though the recent past leaves much to be desired, 
there seems to be general agreement among industry 
leaders that 1961 should bea good year for many areas of 
business. In the electronics industry, L. Berkley Davis, 
president of the Electronic Industries Association, reports 
that 1960 saw a new all-time record of $9.75 billion in 
factory sales, a six percent increase over 1959. He opti- 
mistically predicts that there will be another six percent 
increase in 196] for a total of $10.3 billion. It is inter- 
esting to note that many “experts” had forecast the demise 
of hundreds of small electronics firms in 1960—instead, 
these small companies generally increased their sales and 
grew stronger. 

In the electrical equipment industry, R. S. Stevenson, 
president, Allis-Chalmers Mfg. Co., is hopeful that 1961 
prices will be firmer and that 1961 orders will come close 
to 1960 levels. For his company as a whole, Stevenson is 
of the opinion that 1961 sales volume will be as good as 
1960 and that profits will be better. 

In the plastics field, the Society of the Plastics Industry, 
Inc. is predicting an increase of 5 to 10 percent for 1961 
production of plastics materials. SPI contemplates that 
1961 production will be between 6,465 and 6,773-million 
pounds compared with a 1960 estimate of 6,158-million. 
SPI estimates in pounds for 1960 are shown below: 


1960 Estim. 1959 Actual % Change 

Cellulosics 145,360,000 158,088,786 — 8 
Phenolics 993,750,000 624,793,000 — 95 
Polyesters 191,800,000 180,672,000 + 8 
Polyethylene 1,350,000,000 1,194,987,000 +12 
Urea and 

Melamine 402,800,000 423,602,000 — 9d 
Vinyls 1,213,000,000 1,166,465,000 + 4 


SPI also estimates that in 1960 thermoplastic molding 
increased 15%, thermosetting molding declined nearly 
10%, and extrusion increased about 20%. 


Mass Produced Urethane Elastomer 
Parts Now Possible By Extrusion, 
Injection and Transfer Molding 


The time necessary for the production of cured urethane 
elastomer parts reportedly can be cut from hours to sec- 
onds with a new “Texin” resin in granular form being 
introduced by Mobay Chemical Co., Pittsburgh. Previ- 
ously, it was necessary to use a lengthy and costly liquid 
casting method for producing urethane elastomer items— 
the material permits the use of existing molds and equip- 
ment and cured properties are said to be identical to those 
of cast urethane elastomers. In addition to injection and 
transfer molding, the resin can be extruded for such 
applications as cable jacketing and tubing. 

Properties claimed for Texin parts include exceptional 
toughness, resistance to abrasion, elongation of 244 to 8 
times the original length, and resistance to oils and sol- 
vents. On a comparative basis, hardness values can range 
from that of a soft, highly-plasticized vinyl plastic to that 
of a hard molded nylon. It is expected that liquid casting 
of urethane elastomers will continue to be used for 
large-size items that would require heavy mold design 
costs. 


Joint Polyethylene and Polypropylene 
Production by Shell and Union Carbide 
Union Carbide Plastics Co. and Shell Chemical Co. 


have contracted for the custom production of polypropyl- 
ene and high-pressure polyethylene. Union Carbide will 
produce polyethylene for Shell while Shell will manufac- 
ture polypropylene for Union Carbide. The agreement per- 
mits Union Carbide to develop the polypropylene market 
without the necessity at this time for substantial plant 
investment and it enables Shell to participate immediately 
in the polyethylene field. 


Price Reductions 


DuPont has cut the price of its “Delrin” acetal resin 
from 80 to 65 cents a pound in a move designed to 
further widen the markets for the resin. The resin was 
originally introduced at 95 cents a pound. The material 
is being used now in an electrical circuit breaker and in 
many non-electrical applications where it is replacing 
metal. 

The Silicone Products Department of General Electric 
has reduced prices for the third time within the last year 
and a half on silicone fluids. The reduction averages 5 
cents per pound and includes the SF-96 series of fluids 
which are used as dielectric liquids. 
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Core and coil assemblies for a_ single phase 100KVA_ Terra-Tran, 
R T & E's oil immersed, self-cooled, completely self-contained irans- 
former for residential underground distribution. Natvar 400 extruded vinyl 
tubing is used on both high voltage and low voltage leads to provide 
superior mechanical and electrical protection. 


NATVAR «wrote 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


Telephone TWX Cable Address 
FULTON 8-8800 RAHWAY, N.J., RAH 1134 NATVAR: RAHWAY, N.J. 


239? RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 
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| ee ae transformers manufactured 
by RTG&GE Corporation, Waukesha, 
Wisconsin, have established an out- 
standing reliability record. R T & E’s 
rigid engineering standards demand the 
best electrical design factors to maintain 
a safe insulation level even after years 


of heavy duty service. 


RT & Euses Natvar 400 extruded vinyl] 
tubing to insulate transformer leads 
because of its excellent electrical prop- 


° 3 A T 
erties and resistance to oil and heat 


If you need flexible electrical insulation 
with exceptional uniformity, electrical 
and physical characteristics, it will pay 
you to use Natvar — available through 


your wholesaler, or direct from us. 


Natvar Products 


@ Varnished cambric—sheet and tape 

® Varnished canvas and duck—sheet 
and tape 

® Varnished silk and special rayon— 
sheet and tape 

® Varnished papers—rope and kraft— 
sheet and tape 

® Varnished, silicone varnished and 

silicone rubber coated Fiberglas*— 

sheet and tape 

Slot cell combinations, Aboglas® 

Teraglas® 

Isoglas® sheet and tape 

Isolastane® sheet, tape, tubing and 

sleeving 

@ Vinyl coated and silicone rubber 
coated Fiberglas tubing and sleeving 

© Extruded vinyl tubing and tape 

® Styroflex® flexible polystyrene tape 

_. © Extruded identification markers 

*TM (Reg. U.S. Pat. Off.) OCF Corp. 


Wewill be very happy to supply information 
on any of our products on request. 


rd 
Insulation, April, 1961 9 


This regular monthly feature is 
built around a timely question con- 
cerning the electrical insulation field. 
Your suggestions for future questions 
and participation are invited. This 
month’s question is: 

What are your thoughts on the fu- 
ture of foamed plastics for electrical/ 
electronic applications ? 


Michael M. Suba 


Sales Manager, Extrusion Products, 
Union Carbide Plastics Co., Div. of 
Union Carbide Corp., New York, N.Y. 

“The increasing interest in foamed 
or cellular plastic extrusions in the 
wire and cable field can be traced to 
the reduction of material costs avail- 
able with cellular-extrusions. In addi- 
tion to this principal motivating fac- 
tor, the development of polymers that 
are tougher and of improved blowing 
agents now makes possible cellular 
plastics that will “out-perform” solid 
materials in many communications 
applications. 

“Beeause of its exceptionally low- 
loss electrical properties, cellular poly- 
ethylene has already established it- 
self as insulation for high-frequency 
applications such as video pairs, com- 
munity coaxial cable, antenna lead-in, 
and automotive lead-in cable. 

“There is strong evidence that 
within three years, cellular poly- 
ethylene will replace solid polymers 
as insulation for telephone cable sin- 
gles. In addition to the economies to 
be gained, the cellular polyethylene 
will make possible singles insulation 
with comparable or better dielectric 
properties at reduced wall thickness, 
hence a smaller, lighter cable. 

“At present, fibrous materials such 
as cotton and jute are being used as 
bedding for the insulated members or 
to fill out many cables. These mate- 
rials pick up moisture, are poor dielec- 
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Insulation Forum 


trics, and tend to degrade the overall 
performance of the telephone cable. 
Fillers of cellular polyethylene show 
promise of ultimately replacing 
fibrous materials although it will take 
considerable time to overcome the 
great cost advantage of materials such 
as jute.” 


Harvey L. Loucks 


Materials & Processes Engineer, Engi- 
neering Laboratories, Bell Aerosys- 
tems Co., Buffalo, N.Y. 

“The future of foamed plastics for 
electrical/electronic applications looks 
very bright. There is a large family 
of foamed plastics presently available 
to the electronic engineer and many 
new types are constantly being intro- 
duced. The various densities; chem- 
ical, physical, and electrical proper- 
ties; and temperature limitations of 
the foams present a wide range of 
‘natural’ materials for electronic ap- 
plications. 

“Lightweight foamed plastics may 
be bonded or foamed-in-place to pro- 
vide thermal insulation from heat and 
cold. Foams may be utilized as vibra- 
tion isolators in the ‘as is’ condition 
or by fabricating sandwich-type me- 
chanical elements. The electrical prop- 
erties of plastic foams render them 
highly desirable for potting and micro- 
wave applications. Some foams are 
even suitable in nuclear irradiation 
environments.” 


L. V. Gallacher 


Technical Staff, Development Services 
Dept., Arma Div., American Bosch 


Arma Corp., Garden City, N.Y. 

“The use of foamed plastics will 
expand, with more emphasis on the 
low thermal conductivities and low di- 
electric constants offered by foams, 

“Thermal conductivity coefficients 
as low as .11] BTU/hr/ft?/°F/in can 
be obtained with rigid urethane foam 
blown with halocarbons. These foams 
are ideal for thermal insulation where 
controlled - temperature environments — 
or thermal inertia are desired. 

“In many capacitance-sensitive cir- 
cuits the preferred encapsulant is plas- 
tic foam. Foams have inherently low 
dielectric constants ranging approxi- 
mately from 1.05 to 1.50 in normal 
density ranges. 

“For general encapsulation prob- 
lems, particularly in airborne equip- 
ment, foams have the obvious advan- 
tage over other materials of low den- 
sity (to 2 lbs. per cubic foot and 
lower). However, as circuitry becomes 
more compact and power densities 
rise, the low thermal conductivity of 
foam encapsulants creates overheating 
problems and the density of the en- 
capsulant becomes less important. The 
net result will be that solid encap- 
sulants like epoxies will be more at- 
tractive for this type of work.” 


D. Petrino and J. Borsellino 


Chemical Div., Thiokol 
Corp., Trenton, N.J. 

“Although the market for foamed 
plastics in electrical/electronic appli- 
cations appears to be quite small, we 
do feel that foamed plastics will play 
an increasingly important role in this 
field. 

“The advantages of foamed plastics 
are widely known today for insulation, 
and to some extent regarding load- 
bearing properties. What has not been 
widely publicized is the application 
of foamed plastics in the potting and 
encapsulation field. The use of these 
materials for potting and encapsula- 
tion provides light weight, excellent 
electrical properties, resistance to 
fungus, low water absorption, low 
water vapor transmission, and protec- 
tion of the electrical unit. 

“A specific application which Thio- 


Chemical 


EXTRAORDINARY CUT-THRU RESISTANCE! 


Unretouched photo of #18 gauge wires which had been subjected 
to the constant temperature (250°C.) increasing pressure cut- 
through test. A 60 pound weight which deformed the conductor 
did not rupture the film on Allex. 


New 
technical report 


all-purpose 


ESSEX ALLEX 


Complete technical report 
now available. Write for your 
copy today. 

Contains full information on 
application and on electrical, 
physical, chemical and thermal 
properties. 


§x| MAGNET WIRE DIVISION 


magnet wire 


You can do more with Allex, the new all-purpose 
magnet wire with the greater safety factor. 
Film-coated and rated at 220°C, Allex is a magnet wire 
enameled with DuPont ML resin.* This major 
advancement should permit further product 
miniaturization, and provides an entry into new 
frontiers of elevated temperature design. 


* E. I. duPont De Nemours & Co.— Type ML Resin. 


ESSEX WIRE CORPORATION 
Fort Wayne, Indiana 
National Network of Warehouses and Sales Offices ...Call Your Local ‘‘Essex Man." 
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kol participated in with the American 
Bosch Arma Corporation was the de- 
velopment of a good electrical in- 
sulator which maintained its proper- 
ties after being subjected to humidity 
and temperature cycling. The foamed 
plastic (Rigithane 112) had to with- 
stand vibration and shock at high 
energy levels, and had to cure at room 
temperature to prevent damage to the 
components that were being encapsu- 
lated. 

“Specifically, the encapsulated part 
consisted of a back-to-back printed 
circuit. The package is composed of 
two 6” x 9” printed circuit cards 
which are mounted back-to-back on 
an epoxy/glass spacer. A space of 
approximately 3/16” between the 
cards is filled with a Thiokol semi- 
rigid urethane foam which is poured- 
in-place. Although the foam adds only 
40 grams of weight to the package, it 
contributes considerably to the vibra- 
tion characteristics. 

“Another successful research proj- 
ect at Arma resulted in the replace- 
ment of cork insulation by urethane 
foam in accelerometer covers. The 
cover consists of two metal cups, one 
inside the other, with approximately 
1” space between. Foaming-in-place 
is accomplished by weighing the de- 
sired amounts of the two-component 
urethane system into the outer cup, 
mixing, positioning the inner cup, and 
clamping. As the foam expands, it 
completely fills the cavity.” 


F. A. Goba 


Manager, Electrical Section, Research 
and Development Laboratories, Cana- 
dian Westinghouse Co. Ltd., Hamil- 
ton, Ontario, Canada. 

“Foamed resins are currently used 
in a number of important areas. 

“Packaging in foam resins provides 
support and increases the shock re- 
sistance of electronic assemblies and 
instruments, both in actual service and 
during transportation. 

“Both sound absorption and ther- 
mal insulation are readily achieved in 
electrical equipment such as appli- 
ances by the use of foamed resins. 
In some cases, the thermal conductiv- 
ity and fire resistance of the foam has 
to be increased by special compound- 
ing. Development work in this field 
is relatively active. 
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“Foamed resins are used as RF 
absorbers in defense and commercial 
microwave equipment. Foaming-in- 
place permits filling difficult-to-get- 
at cavities and conforming with ir- 
regular shapes. 

“Foamed resins can also serve as 
displacement materials in electrical 
equipment to reduce equipment 
weight and save other materials such 
as insulating liquids and transducer 
fluids. 

“HV insulation with a low dielectric 
constant has been developed using 
foamed resins. 

“Tt is the opinion of our Research 
and Development group that new 
areas of foamed resin application in 
the electrical industry will be added 
in the near future.” 


W. M. Bower 


Materials Engineer, The Bendix Corp., 
Kansas City, Mo. 

“Foams, both polyurethane and 
silicone, have proven themselves very 
useful for potted assemblies requiring 
vibration resistance, shock resistance, 
and temperature shock resistance 
(—65-160°F) where light weight is 


a factor.” 


J. G. Stranch 


Senior Chemist in Charge of Plastics 
Laboratory, Tenite Development 
Dept., Tennessee Eastman Co., Kings- 
port, Tenn. 

“In my opinion, one of the largest 
future uses for foamed plastics will 
be the use of cellular polypropylene 
as the primary insulation in multi- 
conductor cable for communications. 
The reduced dielectric constant pos- 
sible with cellular formulas will make 
it possible to use a thinner coating 
than is currently used with solid poly- 
olefins while retaining a desirably 
low capacitance between wires which 
run side-by-side for long distances. 
The allowable reduction in coating 
thickness will both increase the econ- 
omy of coating and make it possible 


to run more wires through conduits 
and cables. 

“The polypropylene used in this 
application will not be an ordinary 
grade of material. It must be a pre- 
mium-quality polymer with outstand- 
ing resistance to oxidation and physi- 
cal properties such as good toughness, 
hardness, and abrasion resistance 
which extend to very low tempera- 
tures. It must have a low ash con- 
tent and a low content of polar mate- 
rial in general, in order to keep the 
dissipation factor low. It must be sup- 
plied in heat-stable colors using color- 
ants which do not impair the electrical 
properties excessively. It must be ca- 
pable of use in wire-coating opera- 
tions at speeds in excess of 2,000 feet 
per minute, and of course, it must be 
capable of being foamed.” 


P. Hersch 


Physicist, Nopco Chemical Co., New- 
ark, N.J. 

“Polyurethane foams are important 
in the electric and electronic field be- 
cause they have these properties: 1) 
Low dielectric constant (about that of 
air) for densities up to 10 lb/ft®. 2) 
Low loss tangents (little transmission 
attenuation). 3) High resistivity. 4) 
High dielectric breakdown strength. 

“This makes polyurethane foams 
practical for such applications as: 1) 
Potting (where heat dissipation is not 
to be a problem)—a) to give unit 
strength, b) to insulate wires, and 
c) to reduce ambient temperature and 
humidity oscillatory effects on elec- 
tronic components. 2) Fields which 
require electromagnetic transparency 
—a) dome protectors for radar and 
television installations, and b) X-ray 
tables which permit picture taking 
from all angles without having to dis- 
turb the patient. 

“In addition, polyurethanes may be 
used as a binder and/or a matrix for 
holding other materials, thus obtain- 
ing a desired electrical transmission 
effect. Thus, it has been used to ad- 
vantage in molding electromagnetic 
lenses and as a vehicle for molding 
high efficiency electromagnetic energy 
absorbers. 

“Polyurethanes have and will see 
wide service in the electronics indus- 
try. It is becoming especially useful 
in this, the space age.” 
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for this lightweight, durable line wire... 


ANACONDA uses covering of 


TENITE 
POLYETHYLENE 


By covering this ACSR line wire with Tenite Polyethylene, Ana- 
conda meets the needs of both lineman and engineer. 

To the lineman, this covering means wire that is especially 
easy to handle—light in weight, fast stripping and flexible even at 
low temperatures. Its sleek finish creates no pulling problems. 

The engineer appreciates its resistance to weather, abrasion 
and heat, its good dielectric strength and freedom from festoon- 
ing. With insulation of tough Tenite Polyethylene, a smaller diam- 
eter is made possible which offers less area for wind resistance 
and ice loading. Also, the lighter cable permits wider pole spans. 

Tenite Polyethylene, an Eastman plastic, is easily extruded as 
jacketing or primary insulation for many diverse applications, 
from coaxials to control cables, from TV lead-ins to telephone 
wires. For high-frequency service, where a very low dielectric 
constant is needed, this versatile material may be “foamed,” with 
a resulting dielectric constant as low as 1.5. 

Leading wire and cable manufacturers throughout the country 
are now using Tenite Polyethylene as jacketing and insulating 
material. For further information, write EASTMAN CHEMICAL 
PRODUCTS, INC., subsidiary of Eastman Kodak Company, 
KINGSPORT, TENNESSEE. 


TENITE 


POLYETHYLENE 


an Bastman plastic 


e Line wire manufactured by Anaconda Wire and Cable Com- 
pany, 25 Broadway, New York 4, N. Y. Covering extruded of 
Tenite Polyethylene. 

@ Both natural and black electrical grade Tenite Polyethylene are 
available to cable manufacturers in a unique spherical pellet 
form which flows freely in the extrusion process and in “air- 
veying” of bulk shipments from truck to bin. 
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MY CALEX makes big news 


in high-temperature 
precision-molded insulation 


SUPRAMICA 
620 “BB” 


eramoplastic 


Maximum temperature endurance — 
1200° F. (unstressed) 
Heat distortion temperature—1100° F. 


This new ceramoplastic insulation, operating to 1200°F., UPN Ul aac hea) 


delivers superior performance and improved accuracy . . . plus 
a combination of previously unattainable properties needed @ Absolute hermetic seals achieved directly 
by engineers and designers. Guring stig Molding cycle: 

SUPRAMICA 620 “BB” ceramoplastic is the most ad- 
vanced ceramoplastic ever developed—a major achievement 
by the research laboratories of MyCALEX CORPORATION OF 
_AMERICA—and newest member of an extraordinary family of 
versatile electronic and electrical insulation materials. 

If you need a precision-molded material with total dimen- 
sional stability even under the most adverse thermal cycling, 
operating at high temperatures . . . or a material with indefinite 
shelf-life . . . we suggest you get the facts about SUPRAMICA 


@ SUPRAMICA 620 “BB” ceramoplastic can 
be precision molded to most intricate 
geometries with gauge-like tolerances. 


@ Impervious to humidity, oil, water, and or- 
ganic solvents. Resists nuclear radiation. 


@ SUPRAMICA 620 “BB” ceramoplastic will 
not carbonize. 


620 “BB” ceramoplastic . . . which is superior in quality but 
competitively priced in quantity with less versatile insulation ; 

I nsion factor matches man 
materials. Andremember that SUPRAMICA 620 “BB” ceramo- bd Merde aad aleve y 
plastic is backed by MycaLex CORPORATION OF AMERICA’S 
Seo tor cqeality: @ New SUPRAMICA 620 “BB” ceramoplastic 


features a dielectric strength of 270 
WRITE for Information and Engineering Data Sheets on volts/mil, 4” thickness per ASTM D-149. 
SUPRAMICA 620"'BB" 
and other MYCALEX® glass-bonded mica 
or SUPRAMICA ceramoplastic insulations 


General Offices and Plant: 124 Clifton Boulevard, Clifton, N. J. 
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 


|CORPORATION OF AMERICA| 


World’s largest manufacturer of ceramoplastics, glass-bonded mica and synthetic mica products 
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WHAT'S NEWS IN ENJAY TECHNICAL SERVICE 


An important part of Enjay Technical 
Service is developing useful new prod- 
ucts that reduce costs, yet maintain 
performance. Ditridecyl phthalate for 
use in plasticizing vinyl wire insula- 
tion is a good example of this research 
activity. By tests, such as the oven 
aging shown above, Enjay was able to 
prove that DTDP, made from Enjay 
tridecyl alcohol, performs as an effi- 
cient, non-volatile plasticizer for 90°C 
wire — yet reduces plasticizer cost. 


Test results, at right, show that the 
insulation exceeds the U.L. Specifica- 
tions. 

Enjay research facilities and tech- 
nical skills are available to customers 
in the vinyl wire, film and sheeting 
industries. 

If you would like to receive a free 
copy of our new Technical Bulletin No. 
20 on Enjay oxo alcohol for plasti- 
cizers, write to 15 West 51st Street, 
New York 19, N. Y. 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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TEST RESULTS: 7 DAYS @ 121°C 


U.L. Specification 
Minimum 
65% retention 
65% retention 
50% retention 
.01 megohm 


based on 
1000 ft. 


* 1 day and 7 days @ 113°C. 


Elongation 
Tensile Strength 


Dielectric Strength 
Insulation Resistance* 


DTDP 
Plasticizer 


100% retention 
101% retention 
127% retention 
0.36 megohm 


based on 
1000 ft. 


Fifty-second in a series of odd and 
interesting inventions in the electri- 
onics field from the files of the U.S. 
Patent Office. 


The patent this month concerns an 
improved electric chair. The inven- 
tors, Abiel W. K. Andrews, of Bing- 
hampton, and Cyrus R. Teed, of 
Syracuse, N. Y., described it as “a 
new method of applying electrical cur- 
rents for the cure of diseases.” How- 
ever, one gets the impression from 
reading the patent that it was de- 
signed to wipe out the patient... 
and in a somewhat artistic manner. 
For the patent states that the “im- 
proved method consists in causing the 
currents to enter the body at several 
points, and to converge and leave at 


Pixilated Patents 


By Mike Rivise 


a less number of points, or to enter at 
a less number and to diverge in the 
body and leave at a greater number of 
points.” 

Concern for those applying the 
electricity is evidenced by the incor- 
poration of “improved devices for 
holding and manipulating the elec- 
trodes, whereby they may be more 
conveniently and accurately applied 
to the body of the patient.” On 
the other hand, the inventors also 
seemed to show sympathy for the pa- 
tient by including “an improved foot- 
support adapted to be used as an elec- 
trode, or to keep the feet of the 
patient warm.” Perhaps they recog- 
nized that cold feet might be common 
among patients about to be seated on 
this chair. 

One of the outstanding features of 


this product was the device for “di- 
viding, converging, and diverging the 
electric currents in the body of the 
patient.” The ability to send the cur- 
rent between different parts of the 
body was thought by the inventors to 
be particularly desirable because of a 
theory which is stated to be “that the 
currents from sound and healthy por- 
tions of the body carry vital energies 
to diseased portions, and thereby pro- 
duce remedial effects. On the other 
hand, it has been found that the cur- 
rent entering the body at a diseased 
point may carry the abnormal and un- 
healthy activities to other and sound 
portions of the body, and thereby 
derange and disturb them, but by 
their division and dispersal through 
several healthy parts this liability is 
ereatly lessened or entirely removed.” 


MFG 


combines these features: 
e high dielectric strength 
e low power factor 


e high arc resistance 
e formability in 

complex shapes 
Add to these the excellent heat 
resistance, low moisture absorp- 
tion and excellent moldability of 
MFG reinforced plastic—and you 
get better performance at signif- 
icantly low cost! 


Molded 
Fiber 
Glass 
Company 


4307 Benefit Avenue, Ashtabula, Ohio 
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European Insulation Report 


Ed. Note: The author of this monthly 
European report is a well-known in- 
sulation expert associated with a large 
European manufacturer. 


Although it is necessary that his iden- 


electrical 


tity not be revealed at this time, cor- 
respondence may be exchanged with 
him by writing European Editor, 
Insulation, Box 270, Libertyville, Illi- 


nots. 
New Insulation Materials 


By Dr. L. Hahn, Die Technik, Vol. 15 
No. 12, December 1960, pp. 781-785. 
Original title: Neue elektrische Isolier- 
stoffe. 

The paper is not of outstanding im- 
portance since nothing new is offered 
in this short survey of modern insu- 
lation materials but part of the paper 
gives a series of general views on 
the cooperation of chemical and elec- 
trical engineers, scientists, designers, 
and manufacturers 
these materials. 


working with 


The new polymerized resins offer 
many possibilities and require an 
exact knowledge of the material by all 
concerned. 

The author demands a precise defi- 
nition of the properties necessary for 
the designer and workshop. He also 
reminds the chemists to publish more 
measured results and properties to 
cover all possible stresses. He seems to 
forget, however, that a functional test 
shows only the weak points and espe- 
cially the noticeable peculiarities of 
an application. Tables showing physi- 
cal, chemical, and electrical properties 
can give only a clue for the selection 
of a material and allow its perform- 
ance to be predicted and the designer 
and manufacturer can use a specifica- 
tion only when fixed conditions are 
known. 

The author rightly stresses that to- 
day it is indispensable that everyone 
concerned should have a_ precise 
knowledge of materials under all con- 
ditions so that the optimum solution 
to a problem may be found. 
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Swiss Conference Papers 


At the conference of the “Schwei- 
zerischer Elektrotechnischer Verein” 
(Swiss Electrotechnical Association) , 
on new electrical techniques, held on 
September 16th, 1960, a number of 
interesting papers concerning syn- 
thetics as insulations were read. The 
papers appeared in the “Bulletin des 
schweizerischen Vereins,” Vol. 51 No. 
24 (3rd December 1960) pp. 1245- 
1256, No. 26 (31st December 1960) 
pp. 1330-1340 and 1340-1344 Vol. 52 
No. 1 pp. 1-8. 

Dr. G. de Senachens, director of 
Factory for Insulation Materials, 
Breitenbach (S.O.), Switzerland, 
spoke first about “Plastic Materials 
Used in the Insulation of Wires and 
Cables.” (Original title: Les matieres 
plastiques utilisées dans lisolement 
des fils et des cables.) 

Here as in the following papers it 
was emphasized that no insulation, 
including the latest, has all the neces- 
sary properties of an ideal material. 
The requirements necessary for a ma- 
terial used for the insulation of wires 
and cables are, in the author’s 
opinion: 

General properties: good mechani- 
cal properties in the cold state, i.e., 
compressive and tensile strength; 
chemical and physical stability up to 
70°C; easily workable; non-flamma- 
ble; absence of mechanical stress in 
the structure of the material; reason- 
ably priced. 

Particular requirements for light 
current conductors: low dielectric 
constant; low dielectric losses at all 
frequencies; very high dielectric 
strength. For heavy current conduc- 
tors good heat conductivity is also 
required. 

For the exterior covering of wires 
and cables, the following are also 
required: resistance to water, steam, 
oil, chemicals, oxidation etc.; small 
specific 


gravity; good mechanical 


strength. 


These requirements are mostly met 
by plastic materials which are there- 
fore suitable as substitutes for the 
various classes of paper, rubber, and 
lead, even if the centering of the con- 
ductors is difficult. From these syn- 
thetics at our disposal, only the 
thermoplastics are in general use and 
these alone are treated in this paper. 
Elastomers are sometimes used in 
sheathing but thermosetting 
resins not at all. 

The properties of PVC and poly- 
ethylene were given. The initial dis- 
advantages of PVC which were water 


cable 


absorbtion in d-c conductors and the 
appearance of cracks under mechani- 
cal stress, as shown by ultraviolet and 
chemical investigation, have now been 
largely overcome. 

When using PVC for cable sheath- 
ing, one must try to use as pure a 
resin as possible, mixed with a stabi- 
lizer to inhibit thermal decomposition, 
a pigment to absorb ultraviolet light, 
and a plasticizer which must be non- 
volatile, a good mixer with PVC, and 
not liable to oxidation. Development 
still goes on without interruption. The 
author remembered also as an exam- 
ple that Swiss industry recently pro- 
duced for the first time a wire with 
an insulation which had a multi- 
colored spiral surface. 

The properties of low-pressure and 
high-pressure polyethylene were ex- 
amined in relation to cable and con- 
ductor insulation. There also was a 
fundamental survey of the possibili- 
ties of irradiated polyethylene, poly- 
propylene, “Styroflex,” and “Teflon.” 
The author has the view that at least 
part of the cable sheathing can be re- 
placed with a plastic or elastomer, and 
with a modified cable, even a com- 
plete replacement is possible. As an 
example he gives the “Alphet” and 
“Stalpeth” cables. See (Hasenhorst 
H: Nachrichtenkalund-leitungen mit 
Kunststoffen. Siemens Zeitschrift Vol. 
32 (1958) No. 4, pp. 182-187). 

In figures 1 through 10, the usual 


FORD ELIMINATES NEED FOR CONDENSER 
ADJUSTMENT WITH NEW ANTENNA LEAD-IN! 


Vinyl Jacket Over Cellular Polyethylene 
Provides Superior Toughness with 
Exceptional Low-Loss Properties. 


Antenna lead-in cable 
manufactured by Phalo 
Plastics Corp., Shrews- 
bury, Mass., for Adronics, 
Inc., Verona, N. J. 


‘The superior toughness of BAKELITE semirigid vinyland _ in weight, witl 
low-loss behavior of BAkE.irE cellular polyethylene pro- _considerabl 
vide a lead-in coaxial cable whose capacitance is kept 
to a closer tolerance than previous cables. Consequently 
the Ford Motor Company, in conjunction with Adronics, 
Inc., has been able to eliminate time consuming con- rv such applications as automobile lead-in coaxials 
denser adjustment in the assembly of their radio receiv- _/OUHF twin-lead antenna wire. 
ers ... . resulting in important savings. learn more about how Bake tite Brand polyethyl- 
The jacketing of BAKELITE semirigid vinyl (general 
purpose, 60°C.) possesses a high degree of physical, 
toughness, resistance to penetration, abrasion and d 
formation, plus good electrical properties. 
BakELITE polyethylene for cellular insulation i 


dielectric constant and power factor 


-loss properties are relatively constant over 
of frequencies and temperatures, assuring 


/Avrite Dept. HR-75D, Union Carbide Plastics Company, 
~ Division of Union Carbide Corporation, 270 Park 
Avenue, New York 17, N.Y. In Canada: Union Carbide 
Canada Limited, Toronto 12. 


BAKELITE and Union Canrsive are registered 
trade marks of Union Carbide Corporation. 
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wire and cable insulations used for 
telecommunications in Switzerland 
are shown. 

“Use of Synthetics for the Produc- 
tion of Moulded Components” by Dr. 
G. O. Grimm (Wiedemann AG, Rap- 
perswil, Switzerland). Original title: 
“Verwendung von Kunststoffen bei 
der Herstellung von Formstiicken.” 

The author states that three-fourths 
of all moulded components for appa- 
ratus are produced from synthetic 
resins made from polystyrene, phe- 
nolic, and amino plastics. The many 
other synthetics known today will gen- 
erally not stand up to the higher 
requirements needed for moulded 
components. When one or another 
material is better in one property, it 
is the compromise, i.e. the sum of all 
the relevant properties, which is im- 
portant for moulding materials. By 
extrusion or pressure all shrinkage 


@ ° 


Figure 1, wire for installations: 1. 
copper wire, 2. PVC insulation. 


Figure 2, cable for telephone ex- 
change: 1. copper wire, 2. a layer of 
paper, 3. PVC insulation. 
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Figure 3, armoured supply cable: 
1. copper wire, 2. a layer of paper, 
3. PVC, 4. cotton tape, 5. sealed steel 
wrapping, 6. PVC. 
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(tolerances, stress in structure) must 
be eliminated. The grain orientation 
during this forming process is also im- 
portant because strength varies with 
the direction in the proportion 1:2 
as a result. 

The author also complains that not 
enough information and service ex- 
perience is available. 

In particular information about 
mechanical properties at higher tem- 
peratures is absent. The published 
values are too high, because the meth- 
ods of measuring (heat distortion, 
temperature, Martens) do not take 
into account the different moduli of 
elasticity. The temperature is raised 
so quickly that no steady state condi- 
tion is possible. 

The results were measured in an 
ideal test which is scarcely applicable 
to the strength when formed. Dia- 
erams are wanted of strength, tem- 
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Figure 4, feeder cable: 1. copper wire, 
2. polyethylene insulation. 
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Figure 5, telephonic cable: 1. copper 
wire, 2. polyethylene insulation, 3. 
PVC insulation, 4. terephthalate tape, 
5. layer of paper, 6. PVC. 


Figure 6, telephonic cable type F: 
1. copper wire, 2. polyethylene insula- 
tion, 3. terephthalate tape, 4. PVC. 


} 

perature and time. ' 

The thermoplastic group gives good 

dielectric properties but the mechani- 

cal strength with aging at a high tem- 

perature is very low. These values are 
better with the Duroplastics. 

Since, for these new materials, ex- 
perience in their use is not available 
and new materials which are very 
promising for various purposes are 
continually coming onto the market, 
it is advisable for the customer to do 
his own research, especially the carry- 
ing out of aging tests on moulded 
components for each batch of formed 
and extruded parts. In figure 2 the 
results of aging tests in the open air 
are shown. . 

New synthetics will be discovered — 
in the future but today’s materials — 
will be brought into mass production. — 
Also, in the future it will not be pos- 
sible to renounce well planned produc- 
tion and the correct technical use of a 
particular synthetic. 

An important contribution was de-— 
livered by Dr. H. Kiinzler (Chief of : 
the material test section of the Swiss 
PTT) in his paper on Experience with — 
Synthetics (Original title: “Erfahrun- — 
gen mit Kunststoffen’). 


Since 1942 telephone apparatus 
housings have been made from black 
phenolic resin with much success in — 
practice. However the surface loses 
its glaze through the action of the 
sun’s rays, often becoming unpleasant. 
The material is brittle so that occa- 
sionally breakages occur—a thick sec- 
tion is necessary and therefore, the 
pressing becomes unwieldy. 

The tolerances for exchangeable 
parts (e.g. earpieces) are obtained 
only with difficulty. 

In the case of cream colored hous- 
ings made from melamine resin, 
cracks appeared because of stresses 
caused by shrinkage of the material 
and fractures because of its brittle- 
ness. 

Recently tests have been carried out 
with grey, mechanically strong mela- 
mine-phenolic mixture on 
moulded parts which undergo a heat- 
ing cycle. A thermoplastic is being 
sought which will allow the housing 
to be extruded instead of pressed. 


resin 


In the case of plugs, sockets, etc., 
housings from phenolic plastics and 


A clear, solventless liquid, General Electric 
clear LTV-602* cures at 75-80°C to form 
a resilient compound with excellent elec- 
trical properties. Even thick sections are 
perfectly transparent. Useful from —65 
to 175°C, this self-supporting material 
provides protection against thermal 
shock, vibration, moisture, ozone, dust 
and other hazards. 


*Low Temperature Vulcanizing 


eneral Electric clear silicone compound 
for potting and embedding 


Transparent, resilient, self-supporting and easy to repair 


TV-602 is easily applied, flows freely in-and- 
round complicated parts. Having a low vis- 
sosity in the uncured state, 800-1500 centi- 
oise, LTV is ideal for potting and embedding 
yf electronic assemblies. Unlike “gel-like” 
potting materials, LTV-602 cures to a flex- 
ble solid. Oven cure is overnight, or from 
» to 8 hours at 75 to 80°C. 


a 
LTV-602 is easy to work with and easy to repair. 
To repair parts embedded in LTV, merely 
cut out and remove section of material, repair 
or replace defective part, pour fresh LTV 
into opening and cure. Pot life, with catalyst 
added, is approximately 8 hours and may be 
extended with refrigeration. When desirable, 
LTV may also be cured at room temperature. 


GEE Z 
Resiliency offers excellent shock resistance. 
LTV-602 easily meets thermal shock tests de- 
scribed in MIL-STD-202A test condition B 
which specifies five temperature cycles from 
—65 to 125°C. Tests indicate that LTV retains 
protective properties even after 1800 hours 
aging at 175°C. Other tests confirm LTV’s 
resistance to moisture and water immersion. 


LTV-602 is the newest addition to the broad line of G-E silicone potting and encapsulating materials 


which also include the RTV silicone 
Company, Silicone Products Department, Secti 


rubbers. For more information, write to General Electric 


on M440, Waterford, New York. 


GENERAL @@ ELECTRIC 
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Figure 7, coaxial cable: 1. stranded 
copper wire, 2. polyethylene insula- 
tion, 3. static shield, 4. PVC. 
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cable: 1. 
stranded copper wire, 2. polyethylene 
insulation, 3. static shield, 4. PVC. 


Figure 8, microphone 
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Figure 9, high-frequency cable: 1. 
enameled wire, 2. spiral of “Styroflex,” 
3. polyethylene insulation, 4. static 
shield, 5. PVC. 
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8 
Figure 10, high frequency coaxial 
cable: I. silvered copper wire, 2. 
spiral of “Teflon,” 3. Teflon tape, 
4. spiral of Teflon, 5. Teflon tape, 
6. static shield, 7. Teflon tape, 8. 
tressing of glass fibre impregnated 
with silicone. 


Figure 11, the results of aging tests on 
phenolic resin bars in open air under 
a bending strength of 2 kg/mm?. 
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amino-plastics have stood up well both 
in test and in service. 

In the case of moving parts, speci- 
mens of a tough polyamide, with very 
good abrasion strength and frictional 
properties, stood up to friction and 
pressure both in tests and in service. 
Against other moving parts it is less 
noisy than metallic components but 
ereater tolerances are necessary. 

Since 1955 there has been a type 
of condenser in very successful service 
which has a sheet metal housing and 
is covered with an epoxy resin. In an 
earlier type, the paper roll was in a 
synthetic resin cup which was closed 
with a cap of the same material but 
moisture percolated through the cup. 

Out of his rich experience, the 
author relates his experience using 
different wire insulations in telephone 
service. 

The Swiss PTT was one of the first 
to allow the use of PVC insulated 
wires in their circuits. The results are 
very good and the improvement un- 
doubted. However these points must 
be noted: No plasticizer which might 
evaporate and affect the relay contacts 
was used. The end of the PVC insula- 
tion must not be permitted to pull 
back onto the solder. It is also impor- 
tant to observe its thermal stability. 
At present, the PTT uses 0.6 mm 
thick wire, of which the PVC is so 
stretched that 2 to 3 colors describe 
a spiral and the borders between 
colors are sharply defined. The plasti- 
cizer must be of such a kind that it 
inhibits the formation of fungus. 

The ordinary domestic mouse likes 
softer synthetics more than the stiffer 
polyethylene. Mice repellant substance 
in a cable sheath provides only a little 
protection. 

PVC covers for cables which the 
telephone user can use both for speak- 
ing and playing with, are not suitable 
since they break. For weatherproof 
cable, soot must be mixed with the 
PVC and the black color of the cable 
causes complaints when it is used for 
domestic purposes. Therefore, brighter 
designs must arrive as soon as possible. 

PVC covering is also used fre- 
quently as a protection for lead sheath- 
ing. Nevertheless difficulty is caused 
at the junction of the PVC and lead. 
At the moment a bituminous layer 


arranged between the lead and the 
PVC is being investigated. This will 
prevent the penetration of water and 
a lead water contact at the junction 
of the PVC. Also the question of the 
grounding of the cable sheath is not 
yet solved satisfactorily. 

Therefore the time when the pres- 
ent fully synthetic cable, without a 
lead sheath, becomes fully acceptable 
remains in the future. 

In conclusion, it can be said that 
if any breakdowns in use occur with 
synthetics, it means that they have 
not been used in the right places or 
the aging properties at the time of 
manufacture were not fully known. 
The first cause of defects can be 
easily avoided and the second is a 
consequence of hurried development. 
This can not be avoided because the 
results of long drawn out aging tests 
can not be awaited without a slowing 
down of progress. 

(The European Editor still has the 
view that many weaknesses can be 
determined only from functional tests 
so that the number of faults in service 
will be reduced to a minimum.) 


Largest Resistor 
Voltage Divider 


Probably the largest precision re- 
sistor voltage divider built to date, 
this network was built on special 
order for a Texas firm (everything’s 
bigger in Texas) as a precision 30 
megohm 100-to-1 divider to operate 
at 30,000 volts with .05 accuracy. 
Small resistor is solely for compari- 


son. Manufacturer is Resistance 


Products Co., Harrisburg, Pa. 


Urethanes, Polysulfides, Phenolics, Polystyrenes, 
AndPolybutadienes for Use asEmbeddingMaterials 


3y Charles A. Harper, Materials & Processes Section. Engineering, Air Arm Div., Westinghouse Electric Corp., Baltimore 


Sditor’s Note: A considerable amount 
»f information has been published on 
he more common embedding mate- 
tals such as+ epoxies. However, al- 
hough not widely publicized, some of 
he lesser known embedding products 
lo deserve broader editorial coverage 
ince their properties make them very 
suitable for some applications. This 
urticle is based on material in a book 
»y Mr. Harper, to be published about 
Vay of this year, titled “Electronic 
Packaging with Resins—A Practical 
zulde for Materials and Manufactur- 
ng Techniques,” McGraw-Hill Book 


70., Inc. 


Jrethane Resins 


Urethane resins can be formulated 


over a wide range of hardness. They ’ 


san be used where resilience, shock, 
and impact properties are required 
in combination with good electrical 
properties. Although not generally re- 
quired for electronic packaging ap- 
plications, it is interesting to note that 
another excellent property of cured 
urethane rubbers is their excellent 
abrasion resistance. For this reason, 
urethanes find considerable use in 
mechanical applications. Because of 
the numerous chemicals which can be 
used in reactions for producing 
urethanes, and the various 
which are used for these chemicals, 
urethane resins are often interchange- 
ably referred to as isocyanates, diiso- 
syanates, polyurethanes, polyester 
diisocyanates, and polyether diisocya- 
nates. Also, because the resins can be 
formulated to produce resilient or 
rubber type cured parts, the end 
products are also often referred to as 
urethane rubbers or urethane elas- 


names 


(omers. 

There are two major urethane sys- 
ems, namely, one shot and _pre- 
polymer. With the one shot system, 
he complete reaction between the 
liisocyanate and the other reactants 
s carried out by the user. With the 


prepolymer system, the diisocyanate 
and the other reactants are partially 
reacted before being shipped to the 
end user. In both cases, a catalyst is 


hand, the prepolymer system has al- 
ready been partially reacted, so that 
there is no significant problem with 
objectionable vapors and fumes. Thus, 
used. the prepolymer system is perhaps the 
The one shot system involves raw most popular with the end user. The 
diisocyanates, which are somewhat 


toxic and irritating. On the other 


one shot system, however, often re- 
acts faster and more completely and 


Table 1—Properties of Typical Cured Prepolymer Urethane Resins 
———— Typical Compound*———__ 


Property A B C 
Color Clear Clear Clear 
Amber Amber 
Sp. Gr. 1.16 NEG 11S) 
Hardness, Shore D 85 79 82 


Tensile, psi 8700 a) 
Elong., % 10 170 10 


Water Absorp. 0.53 : ().68 0.22 
Shrinkage, in/in 0.022 0.022 0.023 
Impact (ft. Ibs.) in notch 0.84 

Dielectric Constant B20 4.6 3.54 
Power Factor 0.021 0.0245 


1012 


Volume Resistivity, ohm-cm Lor 


*Based on Hysol 8530-Hysol 8531 resins. Hysol Corp. 


section of a transformer potted with urethane. (Hysol Corp., resin 


Figure 1, cross 


2085.) 
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Table 2—Properties of Cured One Shot Urethane Resins* 
—__—_— Formulations 


Physical Properties 
Liquid 
Specific Gravity, 50°C 
Viscosity, without Catalyst 
at 25° C, cps 
at 50°C, cps 
Solid 
Specific Gravity, 25°C 
Shrinkage, on Cure, % 
Hardness (Shore A) 
Tensile Strength, psi 
Elongation, at break, % 
Heat. Distortion temp. 
Water Absorption, % 
Dimensional Increase— 
after 24 hrs. in water, 
inches/inch 
Gardner Impact, ft. lbs. 
atrzoce, 
at 50°C 
Abrasion-Taber, loss in gms. 
(Wheel H-22, 2000 cycles) 
Electrical Properties*** 
Dielectric Strength, 
volts/mil 
Dielectric Constant 
Power Factor, 1000 
cycles/sec. 
Chemical Resistance 
Strong Bases 
Strong Acids 
Oils and Gasoline 
Aliphatic Solvents 
Aromatic Solvents 
Chlorinated Compounds 


DC-1 


1.081 


10,000 
2,000 


1.140 
bye a5) 
100 
5,284 
62°C 
0.03 


409 
3.04 


0.0050 


Very good 
Very good 
Excellent 
Very good 
Poor 

Poor 


DC-2 


1.025 (25°C) 


100** 


1.075 
5=£0:5 
60 
611 
450 


0.12 


0.0015 


No fracture 
0.60 


0.39 


365 
3.61 


0.1020 


Very good 
Very good 
Excellent 
Very good 
Poor 

Poor 


DC-3 


1.070 


4,000 
1,000 


1.128 
5=E05 
99 
1,250 


390 
3.01 


0.0090 


Very good 
Very good 
Excellent 
Very good 
Poor 

Poor 


0.0015 


No fracture 
0.80 


0.18 


441 
3.36 


0.0370 


Very good 
Very good 
Excellent 
Very good 
Poor 

Poor 


*Based on formulations using Allied Chemical and Dye Corp. diisocyanates. 


**Viscosities of both DC-2 and DC-4 increase continuously from the time of initial isocya- 
nate-castor oil reaction. The figure given is the viscosity after 10 minutes reaction time 
and merely indicates the range to be expected. 

***MIL-L-16923B, Insulating Compounds. Electrical, Embedding. DC-1 and DC-3 meet 
the requirements for Type B on the above tests. DC-2 and DC-4 meet the requirements 
for Type C on the above tests. 


Table 3—Typical Physical Properties of LP-3 Polysulfide Converted by the 
GMF-DPG and TNB Cures* 


GMF-DPG 


Cure 


TNB 


Cure 


Compounding Recipes, Parts 
Thiokol’? LP-3 100 
Titanox A** 
2,4,6,—Trinitrobenzene (TNB) 


p-Quinonedioxime (GMF) 


100 


Diphenylguanidine (DPG) 
Sulfur a 


Vulcanizate Properties (Cured 16 Hr. at 158°F) 
Shore A sheet hardness AO 
300% Modulus, lb/sq in 290 
Tensile strength, lb/sq in 350 
Elongation, % 400 
Compression set, % *** 
(2 hrs. at 158°F, 25% comp.) 40 


*Based on formulations courtesy Thiokol Chemical Corp. 
**Titanium Pigments Inc. 


*** 4STM method D 395-49T, method B 
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is considered by some to give a more 


complete cure and hence, a better 


product, both electrically and physi- 
cally. The high exotherm produced in 
the one shot system can sometimes 
cause trouble if the size of the casting 
is large or if the reaction gets hot 


enough to affect the materials or com.” 
ponents within the electronic package. — 


Prepolymer Urethane Resin Sys- 


tems—Their terminal groups react 
a ° ; 
readily with water and water vapor, — 


Hence, care is necessary to prevent 
contact with moisture. If containers 
of the resin are left exposed to the 
atmosphere, a surface skin will result. 
This skin can be removed with no 
damage to the balance of the liquid. 
However, care should be exercised 
in resealing urethane resin containers 
immediately after use. 

Urethane resins sometimes contain 
a certain amount of carbon dioxide 
resulting from reaction with trace 
amounts of water. To produce bubble- 
free castings, this gas must be re- 
moved prior to cure. Application of 
heat and vacuum will usually accom- 
plish this in a short period of time. 
Properties of typical cured pre- 
polymer urethane resins are given in 
table 1. 

One Shot Urethane Resin Systems 
—Properties of some cured resins are 
given in table 2. Preparation of one 
shot resin systems is critical. This is 
perhaps best demonstrated by describ- 
ing the methods of preparation for 
one of the systems listed in table 2 


(formulation DC-1). 


Formulation DC-1. Heat 119 parts 
of Nacconate 300 above its melting 
point (50° to 55°C) but avoid local 
concentration of heat. Gradually add 
100 parts of an anhydrous grade of 
castor oil to the melted Nacconate 300 
in a dry inert atmosphere (i.e. dry 
nitrogen) and mix for one hour, 
maintaining the temperature of the 
reactants between 60-70°C. It may be 
necessary to apply heat to maintain 
this temperature when working with 
gram quantities. However, when using 
larger quantities, the heat of reaction 
will cause the temperature to rise 
above the indicated range, and cool- 
ing may become necessary. 


After the cooking cycle has been 
completed, reduce the pressure in the 


Jeaction vessel to 5 mm of mercury 
or 30 minutes while holding the tem- 
erature constant at 60°C to remove 
‘lissolved gases. 

/ Add 4.4 parts of ethyl diethanol- 
|mine catalyst and mix vigorously 
jor two minutes. Stop agitation and 


the previous paragraph for five min- 
sates prior to pouring into molds. 

| DC-1 is cured at 105° for six hours. 
}t has a room temperature pot life 
pf about one hour after addition of 
tatalyst. Without catalyst, storage life 
s about two weeks. 


olysulfide Rubber Embedding Resins 


| Polysulfide rubbers are available 
as liquids suitable for use in certain 
embedded electronic packaging ap- 
plications. The cured polysulfide rub- 
ber product is flexible, and has excel- 


} . . . 
lent resistance to solvents, oxidation, 


ozone, and weathering. Also, this 
product has low gas permeability and 


eood electrical insulation properties at 


temperatures between about —65°F 
to 300°F. At 25°C, the cured poly- 
sulfide rubber has a volume resis- 
tivity of 10° ohm-centimeters, and a 
one megacycle dielectric constant of 
7.5. One application for which poly- 
sulfide embedding resins have been 
widely used is the potting of electrical 
connectors. 

Chemically, polysulfide rubbers are 
organic compounds containing sulfur, 
with the sulfur groups in the polymer 
chain being known as mercaptan 
(-SH) groups. An average structure 
for a polysulfide may be represented 
as follows: 

HS- (CoH4-O-CH>-O-C2H4-S-S) n- 

C,H,-0-C,H,-5SH 

Polysulfide resins have the mildly 
sharacteristic odor of sulfur or mer- 
saptans. Certain of the resins are 
supplier formulated so that the user 
Joes not know all of the ingredients. 
However, Thiokol LP-3 is supplied as 
in unformulated base resin, and for 
yurposes of describing the basic 
vature of these resins, some informa- 
ion concerning the LP-3 resin and 
olymer is given. 

As with most liquid resins, control 
f viscosity of the LP-3 resin is pos- 
ible by temperature control. Conver- 


Table 4—Properties of a Typical Cured Polybutadiene Resin* 


Curing Condition 


6 Hr. 


18 Hr. 
DAS SO 245°C 262.6 262°C 


Density, gram/ce 0.979 0.990 0.991 0.993 
Shore D hardness 73 87 84 88 


6 Hr. 18 Hr. 


Impact, ft. lb., Izod 0.89 0.280 0.350 0.218 
Flex strength, lb/sqin 1315 8200 9050 5.400 
Tensile, lb/sq in 1270 5400 4970 2800 
Elongation, % 18 3 4 i! 
Heat Dist. Temp., °C = 91 64. 205 


Deform. under load, % _ 1.30 0.3 


“Based on a formulation described by Crouch and Shotton, Industrial and Engi- 
neering Chemistry, October, 1955. 


Figure 2, potting aircraft electrical connectors with a polysulfide liquid polymer. 


(Thiokol Chemical Corp., resin LP-2.) 


F ‘dine 3, potted elaeerical connectors with a case of cured polysulfide. (Thiokol 


Chemical Corp., resin LP-2.) 
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Figure 4, amplifier circuit potted in a polystyrene casting resin having a dielec- 
tric constant of 2.32 and a dissipation factor of 0.0006. (Emerson and Cuming, 


Inc., “Stycast” TPM-3 resin.) 


Table 5—Properties’ of a Cured Hydrocarbon Thermosetting Resin 


Appearance 
Refractive Index 
Density 


Transparent 
1.563 
1.01-1.03 


Flex. Strength, psi 
Flex. Modulus, psi 
Heat Distor. Temp., °F 


8,500-14,000 
oso7o.0 Xe LO® 
186-280 


H.O Absorp. (% in 24 hrs. immersion at 72°F) 


Volume Resistivity’, ohm-—cm. 


0.0-0.5 
<\0,002q.0"° 


Dielectric Constant at 10* cycles 
Dielectric Constant at 10° cycles 


2.99 
2.93 


Power Factor at 10° cycles 
Power Factor at 10° cycles 


0.0011 
0.0014 


Radar Frequency, 9375 megacycles 


Dielectric Constant 
Loss Tangent 
Arc Resistance, seconds 


2.46 
0.007 
78 


Dielectric Strength, volts/mil, short time, 4” specimen 808 


Surface Resistivity at 50% R.H., ohms 
Surface Resistivity at 96% R.H., ohms 


ASTM Test Methods; based on a formulation described by Clark and Adams, 


2nd National Conference on the Application of Electrical Insulation, December, 


1959) 


*Limit of instrument. 


sion of the liquid LP-3 polymer to 
the solid rubber material is accom- 
plished by the use of oxidizing agents. 
Table 3 shows two formulations and 
the physical properties of the cured 
part. 

Conversion of these polymers from 
the liquid to tough rubber state is 
somewhat exothermic and heat is not 
necessary. However, heat, high hu- 
midity, alkalinity and sulfur acceler- 
ate the reaction. Acids retard cure. 
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50.0 x LOR 
24.5 x 101? 


Compounds based on these liquid 
polysulfides are used in many applica- 
tions where intermediate electrical 
properties are required. Transformer 
coatings and electrical connectors for 
aircraft, guided missiles, and other 
equipment are examples of this type 
of application. 

Fillers are required in liquid poly- 
sulfide for strength and improved 
electrical properties. Non-black fillers, 


such as zine sulfide, York Whiting, 


jithopone, Cah-O-Sil, and Burgess 
Pigment No. 20, at a loading of 15 to 
50 parts, are recommended. Tight 
cures are essential for optimum elec- 
trical properties. Incorporation of 0.1 
to 05 part of sulfur results in firmer 
cures, which give slightly improved — 
resistivity. : 

In general, plasticizers should not 
be used because they appear to de-— 
erade electrical properties. In applica-_ 
tions where compounds of high fluid-— 
ity are required, solvents such as 
toluene or xylene are recommended 
for reducing viscosity. The type of 
curing agent used also has a pro- 
nounced effect on the electrical prop- 
erties. Compounds with poorer elec- 
trical properties are obtained with 


cumene hydroperoxide than with lead 
dioxide cures, as an example. 

The oil and solvent resistance prop- 
erties of polysulfide rubbers made 
them useful for electronic packaging 
in areas involving oils and fuels. 


Phenolic Resins 


Phenolic resins are not used to a — 
large degree for embedding electrical 
assemblies primarily due to the effects — 
of the acid catalyst on corrosion of — 
electrical parts, shrinkage, and the 
water vapor given off in the reaction. 
Phenolic casting resins are supplied 
as liquid syrups and usually require 
heat in order to solidify. There are 
two classes of phenolic casting resins, 
based on method of curing. The first 
is the accelerator type which utilizes 
a catalyst for shortening the curing 
cycle. The second class is the non- 
accelerator class which utilizes heat 
without a catalyst, and therefore has 
a considerably longer curing cycle. 

Among the attributes of phenolic 
casting resins are their relatively low 
cost and their exceptionally good 
machinability. 


Polystyrene Resins 


For embedment type applications 
requiring low electrical losses, poly- 
styrene or styrene type resins are 
often used. Various styrene modifica- 
tions are employed such as the styrene 
monomer itself, the partially poly- 
merized styrene monomer or high 
styrene content polyester modifica- 
tions. The attributes of the styrene 
type resins are their excellent dielec- 


€ properties for high frequency 
jplications such as low and equally 
introlled dielectric constant, low dis- 
dation factor, and good electrical 


idely used for embedding applica- 
ms because of certain practical 
hitations. Curing cycles are nor- 


1 only below 125°C. They have a 
h shrinkage .and therefore a tend- 
icy to crack during the curing 
peration. Their thermal expansion is 
o high, which increases the tend- 
icy to crack both during the curing 
peration and thermal shock cycling. 
i e to the vapor pressure of the 
fyrene, it is often difficult to make 
istings or embedments which do not 
pntain bubbles or voids. One other 
‘oblem with the styrene-type embed- 
ing resins is that the curing re- 
ytion is air inhibited. That is, a sur- 
‘ce which is exposed to the air will 


main tacky. This can be overcome 


‘sin on this top surface or by put- 
ng an aluminum sheet or some such 


‘course by curing a layer of another 


cover over the surface during the 
curing reaction. 

Although the above mentioned 
problems prevent the use of styrene- 
type embedment resins for many ap- 
plications, the very excellent electrical 
properties for high frequency appli- 
cations warrant their use in certain 
applications. The approximate value 
of the important electrical charac- 
teristics are a dielectric constant of 
2.3-2.4 and a dissipation factor below 
0.001 in the frequency range between 
60 and 10'° eps. The dielectric 
strength is above 400 volts per mil, 


and the volume resistivity is above 
10! ohm-cm. 


Polybutadiene Resins 


Polybutadienes represent another 
class of resins which have some use- 
fulness for embedded electronic pack- 
but which have not been 
widely used. These liquid polymers 
of butadiene set to a viscous gel and 


aging, 


subsequently harden to a highly cross- 
linked transparent resin when heated 
at about 500°F in the absence of air. 
The castings have interesting elec- 


trical properties; for example, at 10° 
cycles a dielectric constant of 2.42 
and dissipation factor of less than 
0.0005 are observed. They have ex- 
ceptional high temperature stability, 
undergoing little or no deterioration 
at temperatures to 600°F. Typical 
properties of unfilled polybutadiene 
castings are given in table 4. 

An all hydrocarbon resin which is 
a copolymer of butadiene and styrene 
containing side vinyl groups was de- 
scribed by Clark and Adams at the 
2nd National Conference on the Ap- 
plication of Electrical Insulation. The 
base resin can be heat cured without 
catalyst at temperatures up to 400- 
500°F. Faster cures are obtainable by 
incorporating a cross linking mono: 
mer such as styrene or vinyl toluene, 
and the use of peroxide catalysts such 
as dicumyl peroxide or di-tertiary 
butyl peroxide. The general physical 
properties of the base resin are a 
transparent, almost water white color, 
having a room temperature viscosity 
of about 4,000 to 4,700 poise. The spe- 
cific gravity is 0.915. Properties of 
the cured resin are listed in table 5. 


In insulation 


a “new look” 


tubing packaging gives you 


easier inventory control 


and tubing identification 


Print Ins. 13 on Reader Service Card 


SUPPLE 


CORPORATION 


WOODSIDE 77, 
NEW YORK 


years 
of experience and knowledge 
in the manufacture of quality 
coated tubing and sleeving: 


* silicone resin ° oleo cotton 


silicone rubber * oleo rayon 


silverflex* * oleo glass 


* isolastube* * vinylglas* 


*trade marks 
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New from Johns-Manville! 


Announcing... 


R-430 QUINORGO 


ELECTRICAL INSULATION 


A flexible asbestos sheet that provides 
long-term electrical stability ... at lower cost! 


THERMAL AGING TESTS PROVE R-430 QUINORGO 
RETAINS ITS LOW INITIAL A-C IMPEDANCE PROPERTIES! 


Here’s a great new insulation from Johns-Manville 
Research! It’s R-430 Quinorgo—a silicone-treated, 
glass-reinforced asbestos insulation that maintains 
excellent a-c impedance properties after 1680 hours 
at 300C. This superior class “H” insulation is a 
flexible sheet that combines all of the best proper- 
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ties of highly purified asbestos fibers ... glass | 
ers... and silicone resins. 

Every fiber of R-430 Quinorgo is completely | 
pregnated with heat-stable silicone resins to ass! 
continued moisture resistance throughout the 
life of this remarkable insulation. You can gi 


Unretouched photographs of wrapped bars after 1680 hours. Test results are presented below. 


mum life for transformers TYPICAL TEST RESULTS—R-430 QUINORGO (.012” THICK) 
-motors...at lower costs : acke ; ae 
/ wer r t 
> ever before! Factor | Constant Factor Constant 
vai i Std. Condition, 75F, 50% RH Std. Condition, 75F, 50% RH 

eo able mn rolls, tapes and Conditioned 16 hours and tested | 8.3% 4.0 Conditioned 16 hours iG tested | 8.3%] 4.0 
sheets, R-430 Quinorgo has a Std. Condition, 75F, 50% RH Std. Condition, 75F, 50% RH 


inal 10-mil caliper. For data, After 1680 hours @ 250C ‘ x After aging 1680 hours @ 300C 6.9%| 4.3 
Humid Condition, 75F, 91% RH Humid Condition, 75F,91% RH 


for data sheet EL-113A. Conditioned 16 hours and tested ; Conditioned 16 hours and tested 12% 
i i z i Humid Condition, 75F, 91% RH Humid Condition, 75F, 91% RH 
430 Quinorgo se the latest After 1680 hours @ 250C : i After aging 1680 hours @ BORG 14.1% 
ber of a whole family of eco- 
ical, high-temperature insu- 
ys. They include Quinorgo 


ers and Boards as well as PROPERTIES OF R-430 QUINORGO* 


pletely inorganic Quin- Nominal Thickness 10 mils 
a® Papers and Boards, which Dielectric Strength 450 volts/mil 


years have been successfully Dielectric Constant 4.2 


in countless applications del Pi) IMPORTANT TAPE FACT! 


* * Bursting Strength (Mullen) 140 psi 
ughout the electrical indus- Johns-Manville .. . and Johns-Man- 


Min. Machine Direction 65 Ibs./inch : ; 

Breaking Load of width ville ae eas Sean, alae 
t tri i i 

t the complete story on both Approx. Weight 061 Ibs./sq. ft. tape! Be pie oye bar, aetenc? 

orgo and Quinterra Electri- *All tests made after conditioning at 70F, able, top-quality J-M Dutch Brand 

Q 50% RH Tape® next time you order! 
nsulations from your Johns- 
ville Representative this 


. Or write Johns-Manville, 


i tneticdecie’  JQOHNS-MANVILLE YM 


manvil. 


JOHNS -MANVILLE 
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Figure 1, capacitors made by Lenkurt have wound sections 
encapsulated in these round molded shells. 


Figure 2, wire leads are dipped into liquefied solder and 


joined to sections. 


Molded Epoxy Shell Capacitors 


By Lloyd A. Dixon, Vice President, Hysol of California, Division of Hysol Corp., South El Monte, Calif., and Virgil 


Lorenzini, Application Engineer, Hysol Corp., Olean, N.Y. 


Today, the technology of epoxy molding compounds has 
advanced to the point where thin-walled shells for capaci- 
tors and other electronic components can be mass-produced 
with assurance of high strength, uniformity, close toler- 
ances, and freedom from voids and similar defects. Until 
recently, meeting all of these requirements had been difh- 
cult because of problems connected with the proper flow 
of the epoxy powder during the molding process. 

Now, cured molded epoxy shells are obtainable with a 
tensile strength of 10,000 psi, flexural strength of 12,000 
psi, compressive strength of 37,000 psi, heat distortion 
point of 150°C, and self-extinguishing characteristics per 
ASTM D635-56T, Mil 1-16923C, and Mil T-27A. 

The molding material is a granulated thermosetting 
epoxy powder which cures to a hard, infusible shell under 
heat and pressure. It has good flow for insert molding, 
dimensional stability, low shrinkage, and less than 0.2 
percent weight loss after 400 hours at 150°C. In addition 
to shells for capacitors, the compound can be used to 
make switch plates, connector plugs, explosion-proof 
switchgear, coil forms, bushings, insulators, and many 
other parts. 
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Molded epoxy shells for capacitors can be supplied with 
wall thicknesses as low as .008-inch and to almost any de- 
sired outside diameter and length. They are either transfer 
or compression molded for approximately 2 minutes in 
flash or semi-flash type dies heated to 310°F. The molding 
cycle is closely controlled with regard to the closing rate 
of the die, the application of pressure, and the length of 
curing time to which the shells are subjected prior to 
ejection. After molding, the shells usually are tumbled to 
remove flash and the bottom hole is punched through. 

In capacitor production, the sections are encapsulated 
with a suitably formulated epoxy resin to produce a unit 
with excellent electrical and physical properties. However, 
to ensure a permanent bond of resin to internal shell sur- 
faces, no waxes or silicones are employed in the shell 
molding process. 

Capacitor shells are molded with just one end open and 
therefore, encapsulation requires only one epoxy set-up 
cycle. This in turn provides for increased production 
capability with a subsequent reduction in manufacturing 
costs. The encapsulating resin completely seals the capaci- 
tor sections and bonds to the walls of the shell. Usually, a 


Figure 3, sections with paper discs attached are placed 
on top rim of shell, with wire lead set in bottom hole. 


room-temperature curing resin is used, but the resin may 
be of the heat-cured type if production volume demands 
increased output or other properties are desired. 

There are many different methods employed today in 
producing epoxy shell capacitors. To illustrate some of the 
techniques, two case histories have been selected—one 
from Lenkurt Electric Company, Inc., San Carlos, Calif., 
the other from Electron Products, Division of Marshall 
Industries, Pasadena, Calif. 


Lenkurt Method 


This company manufactures polystyrene core capacitors 
encapsulated in molded epoxy shells exclusively for instal- 
lation in its own line of telephone carrier systems and 
auxiliary equipment. The capacitors are used primarily 


in the filters which pass very narrow bands of frequencies 


and reject all others. The filters permit many messages to 
be passed over a pair of wires simultaneously and there- 
fore require extreme stability to maintain quality tele- 
phone service. 

Molded shell capacitors impart the necessary high de- 
gree of quality and stability to the filters. And Lenkurt 
produces its own capacitors to eliminate a complicated 
procurement problem which would occur if the capacitors 
had to be purchased to the wide range of exact values 
required. By maintaining a sizable stock of capacitors, 
the company has a ready supply of any particular capaci- 
tance value which is quickly selected by means of an 
automatic binning operation it devised. 

The uniformity of capacitor size within certain bin 
ranges was one of the reasons why molded epoxy shells 
were chosen. Tape-wrapped capacitors with epoxy resin 
end-seals had been considered, but they tended to vary 
in diameter and length, even though the capacity was 
correct. Other important considerations are that epoxy 
shell construction with a centering disc makes both leads 
concentric with OD (of much consequence to trouble-free 


_operation of equipment) ; there is much greater mechan- 


Figure 4, one-third of shell is loaded with epoxy resin by 
this dispensing device. 


ical protection; and they have excellent moisture re- 
sistance. 

Polystyrene capacitors formerly were made by embed- 
ding the section in a paper tube in which the ends were 
sealed with wax. This was a rather expensive method, 
apart from other disadvantages. Although the paper was 
wax-impregnated, moisture leaked into the ends and 
through the body of the case because the wax was quite 
permeable and had a high coefficient of expansion. By 
encapsulating the section with epoxy resin in a molded 
epoxy shell, the leads as well as the open end of the shell 
are sealed completely against moisture. 

According to Robert Hamilton, Lenkurt industrial en- 
gineer, this type of capacitor packaging can lend itself 
easily to mechanization, or even semi-automation, if 
volume of production warranted it. 

The round shells for the polystyrene capacitors are 
molded in nine size ranges by Precision Plastics, Inc., San 
Francisco, Calif., from epoxy molding powder. There are 
two standard lengths, l-inch and 1%4-inch, with diameters 
from 34-inch to 34-inch. Shell walls are .015-inch thick 
and taper slightly from top to bottom. To minimize leak- 
age of resin, the hole in the shell bottom has a .0O1-inch 
tolerance with relation to the thickness of the wire lead. 
The bottom of the shell is countersunk 120° in the molding 
operation, providing a mass of epoxy material to prevent 
leakage of moisture around the lead; and secondly, per- 
mitting easy entry of the lead. Thickness of the shell bot- 
tom is .062-inch. Before they are used, the molded shells 
are solvent-cleaned to remove dirt and other contaminants 
which could impair the bond of encapsulating resin to 
shell. 

Wire leads are attached to the capacitor sections by a 
dip-soldering method. Sections are then brought to the 
encapsulation table where three workers perform the three 
separate steps in joining section to shell. In the first, 25 
shells with open ends up are placed in an aluminum jig. 
This jig has a hinged drop-out feature in the bottom so 
that the completed capacitors can be dropped onto a wire 
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Figure 5, disc is pressed down and upper part of capacitor 
is filled with resin. 


screen tray without the need to remove them individually. 
The capacitor section is installed partially in the shell 
with the lead extending through the hole. 

A paper disc, which is slipped over the top lead, centers 
the wire and also ensures filling the upper portion of the 
shell with a predetermined amount of resin. 

Jules Palen of Lenkurt’s Components Development Sec- 
tion specifies a two-component epoxy system to pot the 
capacitors. It is a filled material, somewhat thixotropic, 
with a pot life of nearly four hours. Resin and hardener 
are stored in agitated tanks before being mixed in the 
proper proportions and brought to the workers. 

The aluminum jig is moved along to the second stage 
where a premeasured amount of the resin is poured into 
the bottom of the shells. This is done by means of a foot- 
operated device which squeezes the resin through a dis- 
posable polyethylene tube, gravity-fed from a paper con- 
tainer. One third of the shell is loaded with the resin at 
this time. When the wire lead is pulled down, the capacitor 
section is seated in the bottom of the shell and the resin is 
forced up the sides of the shell. 

The capacitors are moved to the third stage where the 
paper disc is pressed down against the section before the 
top pour of resin is made with another dispenser. When 
all 25 capacitors have been encapsulated, they are trans- 
ferred to the metal screen and then taken to curing racks. 
The resin cures in 16-24 hours at room temperature. 

After they are cured, the capacitors are subjected to a 
controlled hot and cold temperature stabilizing cycle. 
This operation reduces any residual strains created by 
winding, lead attachment, and resin curing. Eliminating 
these strains results in a capacitance variable which is 
maintained to very close limits. The final step consists of 
testing the capacitors at three times the rated voltage to 
ensure adequate voltage protection in service. 


Electron Products Method 


This company produces metallized “Mylar,” metallized 


paper, and conventional capacitors, which are encapsulated 
in rectangular molded shells made by Teksun, Inc., Los 
Angeles, from epoxy molding powder. According to engi- 
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Figure 6, rectangular molded shell capacitors are made by — 
Electron Products in a range of sizes. Shells are produced 
by Teksun, Inc. 


neer Robert R. Dowty, Electron Products pioneered this 
particular shape in order to pack more capacity into a 
smaller unit. Rectangular shells permit pressing the capac- 
itor windings flatter and closer together. As a result, there 
is less space between the dielectric material, the effective 
K value is increased, and greater capacitance results. 

Shell-encased capacitors are relatively new products for 
this company. They were developed to fill the gap between 
their wrap-and-fill capacitors and the premium-grade 
hermetically sealed units. They also serve to meet the 
growing need for high reliability capacitors at a somewhat — 
more economical price. The capacitors range from 3/16- 
inch by 44-inch to 34-inch by 14-inch, with lengths vary- 
ing from %g-inch up to 2-inch. In most cases the shells have 
a wall thickness of .015-inch. Electron Products investi- 
gated several methods of encapsulation but finally selected 
the molded shell process. 

The precision capacitors are made mostly to customer 
specifications and fabrication therefore is rigidly con- 
trolled. After capacitors are wound, the wire leads are 
soldered in a conventional manner. The sections are then 
voltage-cleared to remove voids or defects in the paper 
material. The next step is impregnation of the wound 
section. The company feels that a solidly-impregnated 
capacitor ensures a higher standard of quality, particularly 
when it is intended for service at temperatures upwards of 
125°C. 

Capacitors are placed in a metal mesh basket which is 
set in a vacuum oven for a specified length of time to dry 
out the paper. From here they go into a tank where they 
are impregnated with a two-component resin system of 
low viscosity that was developed especially to withstand 
high vacuum processing. 


At the end of the impregnating period, the wound sec- 
tions are transferred to a pressure system where dry nitro- 
gen (an inert gas to avoid possible contamination) is 
applied to drive the resin into any voids that may be’ 
present internally. Sections are allowed to drain to remove 
the excess epoxy resin from the capacitor section leads. 
Finally, they are placed on trays and oven-cured for ap- 
proximately 24 hours. After sections are cured, they are 


igure 7, leads are attached with a soldering gun. Sections 
‘re then cleared. 


Figure 9, proper proportioning of resin and hardener is 
mportant. Mixing takes place at central station. 


ent through quality control for checking of dissipation 
factor and internal insulation resistance. They are then 
iready for assembly into the molded epoxy shells. 

| Each worker handles just one size of shell at a time. 
‘The shells are loaded into jigs coated with a parting agent. 


‘The wire lead of a capacitor section is fed into the bottom 
hole of the shell and placed into position. 


‘lots at a central mixing station and delivered to the in- 


The encapsulating epoxy resin is prepared in 40-gram 


dividual worker in kraft paper cones. The material has 
a 30-minute pot life but is used up quickly enough to pre- 
vent premature gelling. 

Resin is poured into the shell until it is filled. After a 
‘certain amount of training and experience, the worker 
becomes adept at gauging the right amount. Any air 
bubbles on the top surface are removed by spraying the 
capacitor with a solvent-blend which lowers the surface 
tension. 

Capacitors are allowed to cure for 8 to 16 hours (usually 
overnight) at an ambient temperature of 75°F. At the end 
of this time, the resin has cured sufficiently to permit 
testing of the units. Metallized Mylar capacitors are 
tested for an insulation resistance of 10,000 meg. times 


Figure 8, all wound capacitor sections are epoxy-impreg- 
nated before they are encapsulated in the epoxy shells. 


Figure 10, worker uses paper cone to dispense resin into 
rectangular shells. 


mfd. minimum at 25°C, a dissipation factor of less than 
1.0 percent at 25°C and an operating temperature from 
—55°C to +85°C, and higher with derating. Metallized 
paper capacitors are tested for a maximum insulation re- 
sistance of 1500 meg. times mfd., a dissipation factor of 
less than 1.0 percent at 25°C and an operating tempera- 
ture from —55°C to +125°C. 

Environmental tests are carried on almost continuously. 
Capacitors are immersed in hot (65°C) and cold (0°C) 
saturated salt solutions alternately for one hour each over 
a 10-hour period. They also have to withstand 250 hours 
of 95 percent relative humidity at 40°C, plus temperature 
cycling. 

Electron Products also manufactures special molded 
capacitors in limited runs, some with high voltage ca- 
pacity in sizes up to 24-inch diameter and 8-inches long. 
In such cases, a master mold first is made of aluminum. 
From this is cast a flexible mold from a vinyl chloride 
plastisol compound. The capacitor sections are placed in 
the flexible mold and epoxy resin is poured in to completely 
encapsulate it. After the resin has cured, the mold is 
stripped off. The only finishing step required is machining 


of the top. 
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Electrical Insulation Program for 


May 1-3 Electrochemical Meeting 


The following program of technical papers has been 
scheduled by the Electric Insulation Division of the Elec- 
trochemical Society for its meeting at the Claypool Hotel, 
Indianapolis, Ind., on May 1-3. All sessions will be held 
in Room D-1. These papers probably will be reviewed in 
Insulation at a later date. 


Monday, May 1 


9:00 am—Electric Insulation Division Business Meeting, 


Room D-1; A. J. Sherburne, Chairman. 
Thin Film Dielectrics—C. C. Houtz, Bell Telephone Labo- 


ratories, presiding. 


9:30 am—Electrolytic Oxide Films, by C. C. Houtz. 

10:00 am—Electrical Properties of Evaporated Alumi- 
num Oxide Films, by E. M. DaSilva and P. White, Inter- 
national Business Machines Corp. 

10:30-am—Charge Storage Effects in Tantalum Oxide 
Films, by Rudolf Dreiner, Sprague Electric Co. 

11:00 am—Polarity of Tantalum Oxide Printed Capaci- 
tors, by N. Schwartz and M. Gresh, Bell Telephone 


Laboratories. 


Thin Film Dielectrics (Continued)—R. A. Ruscetta, Gen- 
eral Electric Co., presiding. 


2:00 pm—Dielectric Properties of Evaporated Film Ca- 
pacitors, by F. S. Maddocks and R. E. Thun, Interna- 
tional Business Machines Corp. 

2:30 pm—Physical and Dielectric Properties of Thin 
Film SiO, Capacitors, by J. A. Minahan, J. L. Sprague, 
and O. J. Wied, Sprague Electric Co. 

3:00 pm—Electrical Properties of Evaporated Thin Film 
SiO, Capacitors, by D. B. York, International Business 
Machines Corp. 

3:30 pm—Round Table, panel composed of thin film 
dielectric symposium speakers. 


Tuesday, May 2 


Epoxy Resins—L. J. Frisco, Johns Hopkins University, 
presiding. 


9:30 am—Epoxy Resins from Fats, Monomer Structure 
and Resin Properties, by William S. Port, Eastern 
Regional Research Laboratory. 

10:00 am—A Flame Retardant Epoxy Resin, by R. A. 
Cass, Monsanto Chemical Co. 

10:30 am—The Preparation of Silicone-Epoxy Resins 
and Their Properties in Glass Cloth Laminates, by S. A. 
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Brady, Dow Corning Corp. 

11:00 am—Strength Retentivity of Cured Epoxy Systems 
in Mineral Acids, by John Delmonte, Furane Plastics 
Inc. 


Epoxy Resins (Continued)—A. J. Sherburne, General 
Electric Co., presiding. 


2:00 pm—The Electrical Properties of Epoxide Polymers, 
by R. W. Warfield and M. C. Petree, U. S. Naval Ord- 
nance Laboratory. 

2:30 pm—The Mechanical and Electrical Properties of 
Oxiron Resins, by C. W. Johnston and M. H. Reich, 
Food Machinery and Chemical Corp. 

3:00 pm—The Effect of Curing Agents Types and Con- 
centrations on the Mechanical and Electrical Properties ~ 
of Epoxy Resins, by P. A. Teliha, Shell Chemical Co. 

3:30 pm—The Mechanical and Electrical Properties of — 
New U.C.P.C. Epoxy Systems, by F. L. Williamson, 
Union Carbide Plastics Co. 


Wednesday, May 3 


Epoxy Resins (Continued )—A. Gunzenhauser, Transisola 
Inc., presiding. 


9:00 am—The Effects of Radiation on the Electrical Prop- 
erties of Epoxy Resins, by J. W. Kallander, U. S. Naval 
Research Laboratory. 

9:30 am—The Physical and Electrical Properties of 
Epoxy Resins as a Function of Chemical Composition, 
by C. L. Segal, Hughes Research Laboratories. 

10:00 am—Comparative Rheological and Fracture Prop- 
erties of Epoxy Resins in the Glass Transition Range, 
by D. H. Kaelble, Minnesota Mining and Manufacturing 
Co. 

10:30 am—Effect of Elevated Temperature on the Physi- 
cal and Electrical Properties of Epoxy Resin Bonded 
Glass Fabric Base Laminates, by A. H. Haroldson, 
Continental-Diamond Fibre Corp. 

11:00 am—The Properties of Paper Based on Glass Based 
Copper Clad Epoxy Laminates, by H. R. Levine, General 
Electric Co. 

11:30 am—Wire Insulation Life Determined as a Chemi- 
cal Reaction Rate Function, by E. L. Brancato, U. S. 
Naval Research Laboratory. 


Epoxy Resins (Continued)—L. L. Deer, presiding. 


2:00 pm—Round Table, panel composed of epoxy sym- 
posium speakers. 


SILICOLOGY 


ersatile Rubber Compound Serves 
or Many Types of Insulation 


).. Frank Markel & Sons, Norristown, Pa., 
vnas added Union Carsive K-1347 Sili- 
jeone Rubber Compound to the list of 
parefully selected materials used in the 
“abrication of its broad line of products, 
jivhich include extruded tubings, insul- 
ited wire, and coated braid sleevings. 
¢ Selection of the versatile material with 
n combination of properties not found in 
iny other single silicone rubber com- 
pound, followed searching discussion 
ivith the Unton Carpe Silicones Man 
of the requirements to be met. 
Besides the economy of convenience, 
the company reports that K-1347 has en- 
} bled them to maintain their high quality 
standards. Customers, moreover, have 
Jeacted favorably to the physical and 
electrical properties of the finished 
aterial. 


EXCELLENT PROCESSIBILITY 


riginally developed as a premium qual- 
ty compound for extruding, calendering, 

and molding, K-1347 in testing exhibits 
superior physical properties—high tensile 
(1400 psi after 10 minutes’ molding cure 


Dielectric Strength vs. Thickness 
| “Union Carsive” K-1347 Silicone Rubber 


1000 


/ 800 


SLAB THICKNESS, MILS 


*ASTM D149-59: 
Constant Rate of Rise. 4” Electrode in 74°F. Air. 


at 240°F), tear, and elongation—and ex- 
cellent electrical properties as well (sze 
graph). 

When extruded onto wire and cured in 
hot air or steam, K-1347 satisfies military 
specifications MIL-W-19381, MIL-W- 
8777, and MIL-W-16878 (F&FF). 
Shrinkage in mold-curing is less than 
2.5%, in postcuring less than 3.6%. The 
compound is normally supplied white or 
clear, but it can be easily colored to de- 
sired shades. 


OTHER FABRICATOR REPORTS 


Another customer/fabricator, using 
K-1347 in “spaghetti” sleeving, is report- 
ed saying, “Physical properties are fine 
... testing of sleeving gave readings over 
1100 volts per mil on 18.5 mil wall thick- 
ness...” A third customer recently ex- 
truded K-1347 onto 15 mil electrical 
tubing. Dielectric breakdown, measured 
via ASTM D149-59 method, was 14,900 
volts compared with competitive prod- 
uct’s 7,000 volts (approximate ). 


es pS 


A FEW OF THE MANY quality Sili- 
cone Rubber electrical insulation 
products fabricated by L. Frank 
Markel & Sons, Norristown, Pa. 


Print Ins. 15 on Reader Service Card 


Studies in Siiicones 


HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 


COMPOUNDS PASS 
FLAME TEST 


Both Union Carsipe Compounds 
K-1347 and K-1357 pass the flame 
test on wire called for in spec Mil 
W-16878.The test requires apply- 
ing a Bunsen Burner flame to a 
sample of wire for 30 seconds. 


The wire is suspended in a posi- 
tion 45° from the horizontal. The 
flame is applied at the lower of 
two marks on the wire 6 inches 
apart, and length of flame travel 
and burning time are observed. 
Specification calls for a maximum 
of 3 inches of flame travel and 30- 
second burning time. 


Experiment with K-1347 in your prod-. 
ucts—and be surprisingly rewarded-—next 
time you have an appropriate application 
where superior physical and electrical 
properties are important, and where you 
could really save with ease of fabrication 
and handling. Send the coupon for fur- 
ther information. 


SILICONES 


Union Carsipk is a registered trade mark 
of Union Carbide Corporation. 


Silicones Division 

Union Carbide Corporation 

Dept. DI-9102 

270 Park Avenue, New York 17, N. Y. 


In Canada: Union Carbide Canada Ltd., 
Bakelite Division, Toronto 12. 
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A New Polyester Dielectric for Capacitors 


By Richard G. Devaney, Research Laboratories, Tennessee Eastman Co., Division of Eastman Kodak Co., Kingsport, Tenn. 


Re 


lohexane ring 


Sie 110 Uross-stretched and Heat-set 
G 
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Figure 2, optical clarity of T16 and P.ET. films. Film sample in upper 


righthand corner (B) is crystallized T 16. 


Introduction 


Eastman Chemical Products, Inc., 
a subsidiary of Eastman Kodak Com- 
pany, has announced a new polyester 
resin suitable for the manufacture of 
film. This polymer, poly(1,4-cyclo- 
hexylenedimethylene _ terephthalate), 
which is currently available as fiber, 
forms the basis of the new linear poly- 
ester film which is referred to in this 
article as T16 film. 

T16 film has a stable dielectric 
constant, low dielectric loss, high di- 
electric strength, and high volume 
resistivity. In addition, it has out- 
standing resistance to the deleterious 
effects of water vapor, solvents, and 
alkalies. Capacitors made from T16 
film have long lives under accelerated 
aging conditions and have high insu- 
lation resistance. The hydrolytic sta- 
bility of T16 is so outstanding that 
capacitors can, under many circum- 
stances, be operated without cases. 

The chemical nature of T16, its 
electrical and physical properties, and 
some of the extreme tests used in the 
preliminary evaluation program are 
described in this paper. 


Chemical Structure 


T16 is a linear polyester; that is, 
its primary chemical bonds exist in a 
line, or chain-like fashion, and there 
is no primary bonding between 
chains. Thus T16 is a thermoplastic 
polyester which will soften and flow 
repeatedly under the influences of 
heat and pressure. 

T16 is made by the reaction of 
terephthalic acid and 1,4-cyclohexane- 
dimethanol. In this reaction, water is 
split out and the repeating unit is 
formed. 
ae ge a pe 

Terephthalic acid 1, 4~Cyclohexanedimethanol 
The reaction continues until approxi- 
mately 36 repeating units have joined. 

The important difference between 
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Figure 3, hydrolytic stability of poly- 
ester films at 110°C and 100% rela- 


T16 and poly(ethylene terephthalate) 
[P.E.T.] is the presence of a cyclo- 
_ hexane ring between the two methy- 
lene groups. 
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Poly(ethylene terephthalate) repeating unit 


The presence of the cyclohexane ring 
causes several significant differences 


in their respective properties; for ex- 


ample, the melting point of T16 is 
higher than that of poly(ethlyene 


terephthalate) . 

The presence of this large group 
hinders the splitting out of water. 
Thus, conversely, after the polymer is 
formed it is extremely difficult to 
hydrolyze. Figure 1 is a photograph 
of molecular models of the P.E.T. and 
T16 repeating units and illustrates the 
relatively large size of the cyclohexane 
ring and the protection it provides 
for the C-O linking bond. This is an 


important asset. 
T16 Film Manufacture! 
To manufacture T16 film, pellets 


Property 
(0.5-mil film) 


Density, g./ce. 


Table 1—Physical Properties of T16 Film 


Zo G 
1.226 


Refractive index 1.596 — 
Yield strength, psi 10,200 15,800 
Break strength, psi 18,000 22,600 
Elongation at break, % 55 32 
Modulus, 10° psi 4.0 4.8 
Tear strength, g/mil 6.0 -- 
M.1.T. fold endurance, cycles > 60,000 — 
Burst strength, psi 28 a 
Moisture absorption, 

24 hr at-25°C, % 0.30 —- 
Water vapor permeability, 

g-mil/100 in?/day 1.8 — 


Flammability 


of the polyester are melted at about 
300°C and extruded to form an 
amorphous sheet, as seen in figure 
2A. This sheet is tough and clear, with 
a thickness dependent upon the ulti- 
mate film thickness desired. At this 
stage, the film does not have its best 
properties, since heating it above 
90°C for some time causes crystalliza- 
tion to occur (2B). The film then be- 
comes opaque, white, and_ brittle. 
Therefore, the amorphous film is usu- 
ally heated and stretched lengthwise 
until it is two or three times its origi- 
nal length. This treatment causes the 
molecules to line up preferentially 
along the axis of the film. It is then 
stretched widthwise the same amount, 
inducing planar orientation and is 
heat-set in a restrained condition at 
a higher temperature to induce crys- 
tallization (2C). Figure 2D shows a 
sample of P.E.T. which is commer- 
cially available and which has been 
cross-stretched and heat-set. It is felt 
that the T16 film has superior optical 
clarity. T16 film biaxially oriented 
and heat-set showed less than 2% dis- 
tortion at 50 psi initial stress up to 
190°C. Poly(ethylene terephthalate) 
film shows an equivalent distortion at 


170°C. T16, depending on the formu- 


Will not sus- — 
tain flame due 

to melting 

(ASA burning 

rate) 

Brilliant water- — 
white 


lation, melts at 265 to 290°C, which 
is 7 to 30°C higher than poly (ethylene 
terephthalate) melts. It is important 
to note here that the processing can 
be terminated following any of the 
above steps in order to capitalize on 
the distinctive film properties asso- 
ciated with each step. Film can be 
made with only one-way stretch, with 
or without heat-setting. Such a film, 
for example, without heat-setting, has 
a tendency to shrink lengthwise upon 
subsequent heating. When heat-set, it 
has good lengthwise physical proper- 
ties at the expense of the widthwise 
properties. 


Physical Properties 


T16 is not so strong or tough as 
poly(ethylene terephthalate) and has 
a somewhat lower tear strength. The 
magnitudes of these differences are 
close to those which can be calculated 
on theoretical grounds from the lower 
density of T16. The density of T16 
is 12% lower than that of poly (ethyl- 
ene terephthalate). Thus, in uses 
where the mechanical properties are 
not paramount, the lower density rep- 
resents 12% more film per pound of 
resin. On the other hand, when the 
strength properties are of most im- 
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test. 
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Figure 5, dielectric constant and dis- 
sipation factor of T16 film as func- 
tions of frequency. 


portance, much of the difference in 
these properties of T16 and P.E.T. 
can be made up by using thicker film. 
T16 film was physically unaffected by 
4 weeks’ immersion in aromatic or 
aliphatic hydrocarbons, turpentine, 
gasoline, organic or inorganic esters. 
Other physical properties of the film 
are listed in table I. 


Chemical Properties 


The oxidative stability of T16 film 
is not quite so good as that of poly- 
(ethylene terephthalate) film, but 
antioxidants can be added to raise its 
stability to a level which is better than 
that shown by poly(ethylene tereph- 
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Figure 4, capacitors of T16 and P.E.T. after 8-day hydrolytic stability 
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Figure 6, dielectric constant and dis- 
sipation factor of T16 film as funce- 
tions of temperature. 


thalate) film. 

The hydrolytic stability of T16 film 
is significantly better than that of 
poly(ethylene terephthalate) film. 
Poor hydrolytic stability is a known 
shortcoming of poly(ethylene tereph- 
thalate) film, but no method is pres- 
ently available for improving this 
property substantially. 

The testing procedure used to evalu- 
ate this important property involved 
holding the film at 110°C and 100% 
relative humidity for various periods 
of time. The effect of this exposure on 
film solution viscosity is shown in fig- 
ure 3. Solution viscosity is a measure 
of molecular weight. Poly(ethylene 
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Figure 7, dielectric strength of T16 
film as a function of thickness. 
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Figure 8, dielectric strength of T16 
film as a function of time. 
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Figure 9, insulation resistance of T16 
and P.E.T. films as a function of tem- 
perature. 


terephthalate) degrades quite rapidly 
in comparison with T16. In practical 
terms, this means that after four or 
five days of such treatment, an un- 
cased capacitor of poly(ethylene ter- 
ephthalate) crumbles and falls apart 
on handling, whereas a similar T16 
capacitor is unaffected either physi- 
cally or electrically. As a matter of 
fact, the T16 film capacitors can still 
be handled after 21 days of such treat- 
ment. Photographs of typical uncased 
capacitors after an 8-day test are 
shown in figure 4. 

T16 film was unaffected by 4 weeks’ 
immersion in 10% sodium hydroxide 
solution. 


Electrical Tests and Properties 


Film made from T16 is inherently 


-a good dielectric. With a dielectric 


" 


| 


constant of approximately 3.1, the 
film shows excellent stability with both 
temperature and frequency. The di- 
electric constant and dissipation fac- 
tor of T16 film are shown as functions 
of frequency (figure 5) and as func- 
tions of temperature (figure 6). These 
properties were determined in accord- 
ance with ASTM D150-54T. Capaci- 
tors wound from T16 film show very 
little change in capacitance over the 
temperature range of 20 to 150°C. 

The dielectric strength of T16 is 
excellent. A typical value is 9000 
v/mil at 60 cycles and 500 v/sec for 
0.5-mil film. Figure 7 illustrates the 
dielectric strength as a function of 


thickness for instantaneous break- 


down and figure 8 shows the dielectric 


Figure 10, apparatus for accelerated aging of capacitors. 
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Figure 11, T16 capacitor performance 
during accelerated aging tests. 


strength as a function of time for 1.0- 
mil film. Because of fundamental char- 
acteristics of the chemical structure, 
the improved dielectric strength is 
apparent over a wide temperature 
range and is especially apparent at 
elevated temperatures. 

The insulation resistance of unim- 
pregnated T16 film capacitors, com- 
pared with similar units constructed 
from poly(ethylene terephthalate), is 
shown in figure 9. The tests were con- 
ducted on 1.0-uf capacitors wound 
from single-layer, 0.25-mil film. The 
capacitors were electrified at 90 v for 
5 minutes. In these tests, T16 film 
excelled at every temperature and dif- 
ferences between the films increased 
with increasing temperature. 


Capacitors 


Much of our electrical evaluation of 
T16 film was centered on its use as a 
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Figure 12, P.E.T. capacitor perform- 


. as Aer 
ance during accelerated aging tests. 


capacitor dielectric. Special regimens 
and equipment were devised to con- 
duct accelerated aging tests and to 
make cemparisons with other dielec- 
trics, particularly, poly(ethylene ter- 
ephthalate) . 

Capacitors were manufactured on 
a Kroessler semiautomatic capacitor 
winder, usually using an extended 
dielectric and wire leads. At the time 
of winding, the capacitors were sub- 
jected to a 24-v, 60-cycle flash test. 
When all of the capacitors were made, 
they were then flashed at 1000 v d-c. 
The capacitance was then checked on 
a 10% random sample. (The capaci- 
tance is also a check on the gage of 
the film). Following a suitable treat- 
ment, groups of 10 capacitors were 
subjected to the accelerated aging 
tests. In this test the capacitors were 
subjected to unusually high tempera- 
tures and voltages and the time dis- 
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Figure 13, results of accelerated aging 
tests on capacitors made from T16 


and P.E.T. films. 
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tribution of failures was determined. 
The temperatures employed were: 
140, 155, 170 and 185°C. The voltage 
stresses used for 0.25-mil film were 
800, 1400, and 2000 v/mil. The ap- 
paratus for this testing, shown in fig: 
ure 10, consisted of two main parts. 
On the left is the signal board, a net- 
work of resistors, and neon lights, to 
indicate when each capacitor fails. On 
the right is the sample holder, electri- 
cally connected to the signal board by 
means of a cable. The sample holder 
is mechanically separate in order that 
it can be made of high-temperature 
resistant materials, that is, asbestos- 
cement board and _polytetrafluoro- 
ethylene. 

For testing, the 10-capacitor sam- 
ple holder was placed in the preset 
oven (extreme right). After allow- 
ing 5 minutes to attain temperature 
equilibrium, the preset voltage was 
abruptly applied. The datum recorded 
was the time required for each capaci- 
tor to fail, as illustrated in figure 11 
(0.25-mil T16 at 170°C) and figure 
12 [0.25-mil poly (ethylene terephtha- 
late) at 170°C]. The results of many 
such tests are summarized in figure 
13°, where the longevity vs. tempera- 
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Figure 14, 100-cycle dissipation fac- 
tor and capacitance of capacitors 
made from T16 and P.E.T. films after 
8 days at 110°C and 100% relative 
humidity. 
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ture is shown for T16 and poly (ethyl- 
ene terephthalate) . 

Because of the outstanding chemical 
and electrical properties, and consid- 
ering that much of a capacitor’s cost 
lies in the casing operation, an at- 
tempt was made to determine if un- 
cased T16 capacitors were capable of 
usual operation. Uncased capacitors 
were subjected to the hydrolytic sta- 
bility test. The results are shown in 
figure 4. The dielectric properties 
(figure 14) showed that T16 was un- 
affected, whereas poly(ethylene ter- 
ephthalate) was no longer usable. 
Many commercial (cased) capacitors 
also failed this test. 

Finally, uncased T16 capacitors 
were made for use in regular articles 
of commerce. All applicable capacitors 
in a commercial TV set, two octaves 
of an electric organ, two radios, an 
intercom, and some industrial con- 
trollers were replaced with uncased, 
unimpregnated T16 capacitors. The 
TV set is programmed to run 9 
hours/day. The electric organ has 
been running 24 hours/day. The 
radios are in intermittent domestic 
service. The controllers and intercom 
are in intermittent industrial service. 


After almost 2 years of service, no 
failures or defects in operation have 
occurred. The underside of the TV 
set is shown in figure 15. These re- 
sults were so encouraging that 100 
1.0-y£ units are now being installed 
in a special computer. 


Summary 


T16 film presents to the electrical 
designer a new dielectric with excel- 
lent properties. The film has adequate 
physical properties, excellent dielec- 
tric properties, high dielectric 
strength, high insulation resistance, 
and outstanding resistance to the dele- 
terious effects of water vapor, solvents, 
and alkalies. Its life under accelerated 
aging and/or stress conditions and 
its chemical stability warrant con- 
sideration of T16 film for uncased 
capacitor operation. 


References 


1. For a comprehensive discussion of manufacturing 
and physical testing techniques, the reader is re- 
ferred to ‘‘Properties of Thin Films of Poly (1,4- 
cyclohexylene-dimethylene terephthalate)”, paper 
presented by M. T. Watson at the 17th Annual 
Technical Conference of the Society of Plastics 
Engineers, Washington, D.C., January 24-27, 1961. 


2. Insulation aging is an inverse function of the abso- 
lute temperature and generally can be considered 
a chemical rate phenomenon. When the thermal 
life of a dielectric fits this concept, the data will 
form a straight line when plotted as log t vs. 
1/T.,. This is conveniently done on graph paper 
such as K and E No. 358-26. 


Figure 15, T16 capacitors after about two years’ service in a television set. 
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3 typical 


Bond, ;i{7, series “E” 
adhesives for bonding 
stack laminations : 


BONDMASTER E645: Available as 1-part or 2-part 
with mixed viscosity in the 600-1,200 cps range. 
Highest bond strength and heat-resistance 
coupled with excellent impact strength. 


BONDMASTER £621: 1-part; approximately 200 
cps viscosity. High bond strength, heat-resist- 
ance and flexibility. Can be cured at low tem- 
peratures. 


BONDMASTER E631: Same-as BONDMASTER E621 
but in a slower-drying solvent. 


Since all three feature excellent mechanical 
strength plus resistance to many solvents, to 
water, atmospheric conditions, and temperature 
changes, they are also widely used as insulat- 
ing varnishes for impregnating coils and small 
electrical equipment. 


TYPICAL PRODUCTION METHODS 


Most companies develop their own techniques 
to bond stack laminates most efficiently. The 
three most commonly used are: 


1) Coat, stamp, and stack; 

2) Stamp, pre-coat, then stack; 

3) Coil or stack, then vacuum impregnate. 
e 


NON-EPOXIES...an alternate method 


Huge electron accelerator magnet cores (a recent 
one involved 475 tons of oriented silicon steel lami- 
nations!) are being bonded with one of our non- 
vista solvent-dispersed rubber/phenolic adhesives. 
If you can heat-cure at pressures of 100 psi or more, 
write for information about BONDMASTER E379. 


RUBBER & ASBESTOS 


CORPORATION 


226 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 
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Ne you can machine adhesive- 
bonded stack laminations of magnetic 


steel cores . .. machine them to toler- 
ances as critical as you can control 
your equipment .. . without fear of 
failures. In addition, these laminations 
can now be produced without the in- 
ternal stresses that have plagued the 
industry for so many years... can be 
made far more accurately, more uni- 
formly, more swiftly than has ever 
been possible with riveted assemblies. 


The “chemical fastening” of cores 
with BONDMASTER Series “E” ad- 
hesives is today’s standard production 
technique in the manufacture of sta- 
tors, rotors, pancake synchros, dry 
transformers, gyros, and servomecha- 
nisms as well as magnetic amplifiers, 
magnetrons, and cyclotrons. 


With these solvent-dispersed thermo- 
setting epoxy adhesive formulations, 
bonding is achieved by heat, alone. The 
only pressure you need is that required 
Print Ins. 16 on Reader Service Card 


to keep the coated surfaces in complete 
and intimate contact during the cure 
cycle—a simple jig will do the job! 


WIDE CHOICE OF 
APPLICATION METHODS 


These extremely free-flowing, low 
viscosity (some go down to less than 
200 cps) adhesives can be applied by 
brushing, roller coating, spraying, or 
dipping. Coated parts may be stored 
before curing for periods of up to six 
months, if desired. Stack laminating 
techniques can be adapted to your pro- 
duction set-up .. . see descriptions in 
column at far left. 


WRITE FOR FURTHER DATA 


Write for Technical Data Sheets de- 
tailing adhesive laydown, curing cycles, 
bonding methods, etc., of BOND- 
MASTER Series “E” adhesives for the 
electrical industry. 


New Developments in Epoxy Resins 


Part 5 — The Chemistry of Modern Magnet Wire Insulation 


By Dr. Henry Lee, Technical Director, and Kris Neville, Project Engineer, The Epoxylite Corp., South El Monte, Calif. 


The previous four articles of this 
series have discussed the chemical 
structure of epoxy resins, the chemical 
structure of their curing agents, for- 
mulation principles of electrical-grade 
epoxy resins, and new molds for low 
cost application of epoxy. resins. 

This article discusses another aspect 
of the proper formulation of epoxy 
resins for electrical applications. It 
discusses the magnet wire insulating 
resin with which the epoxy encap- 
sulating resin must come in contact 
when impregnating or encapsulating 
coils and windings. The epoxy resin 
must wet and bond to such wire in- 
sulations and must serve side-by-side 
with it through 10 to 30 years of duty 
in an industrial application or through 
the 100 hours duty of a missile or 
weapons application. Hence, the chem- 
istry of these wire enamels is impor- 
tant to the successful application of 
epoxy resins because of mechanical, 
chemical, and thermal compatibility 
considerations. 

Modern magnet wires represent a 
great technological advance, but be- 
cause they have evolved steadily, 
decade by decade, with little fanfare 
outside of specialized technical circles, 


Dielectric testing of oven-aged twisted 
pairs checks out compatibility of 
epoxy resin and wire enamel. 


it is easy to overlook the stringent re- 
quirements which magnet wires meet 
daily. 

The properties which magnet wire 
must possess, by virtue of the .001 
to .003 of an inch of resinous coating 
of insulation applied over the con- 
ductor, are really quite amazing. The 
coating must be flexible or supple so 
that the conductor can be rolled, un- 
rolled, wound into circles or rec- 
tangles, pulled in squares, diamonds, 
and hexagons, pounded, formed, and 
otherwise mechanically abused. The 
coating must resist moisture, acid, 
alkali, solvents, and continued elec- 
trical stresses. It must resist con- 
tinuous high operating temperature, 
temperatures to which organic ma- 
terials are not normally exposed to in 
nature for many years. And at these 
operating temperatures, despite the 
admonition that the coating must be 
flexible so as to absorb the many 
physical abuses, the coating must not 
exhibit plastic flow or creep or cut- 
through tendencies under mechanical 
stresses at pressure points. 

As discussed in the previous arti- 
cles, there exists a principle of mu- 
exclusive properties, which 


tually 


i wee ae 
& Bancletunng Comouay 


when stated, says: there are some 
properties which are mutually ex- 
clusive, to attain one means to sacri- 
fice another. In other words, to de- 
sign a material to meet one property 
requirement may mean a severe re- 
duction in property. To 
achieve _ the requirement 
usually means a sacrifice in the first 
property. Hence, the resin chemist 
must 


another 
second 


search for materials with 
molecular configurations which are 
better, in regard to both properties 
than those for other materials. Then 
he must make a compromise or bal- 
ance of molecular weights, functional- 
ity, crosslinking density, etc., within 
the selected class of materials so as 
to achieve the best engineering com- 
promise. 

Modern magnet wire insulating 
resins are thus products of molecular 
structure engineering of a type and 
kind discussed in the previous articles 
of this series. However, numerous of 
the concepts must be viewed in a dif- 
ferent light, since the ideas of chain 
functionality, 


length, crosslinking 


density, chemical resistance, heat 
stability, etc., take on a new perspec- 


tive when one is dealing with a .002- 


Authors Lee and Neville examining atom model of epoxy resin and 


curing agent used in epoxy magnet wire enamel. 
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inch film, exposed to oxygen, heat, 
chemicals, 180 degree bends, etc. as 
compared to an 14 inch thick, rela- 
tively rigid casting, of which only 
the surface is exposed to the full ex- 
tremes of the environment. 


Many Wire Enamel Types 


There are many different types of 
magnet wire enamels. These are, 
chiefly: plain enamel, “Formvar,” 
nylon, epoxy, acrylic, polyester, sili- 
cone, “Teflon,” urethane, “ML,” etc. 
to use common chemical names of the 
trade. There are many, many more 
when all the commercial sources and 
their many tradenames are specified, 
and when special combinations such 
as “Formvar’’-urethane mixtures, ny- 
lon-over ““Formvar,” and other double 
systems are considered. 

Many electrical engineers question 
the value of so many types. But it is 
because of the very great complexity 
of the application requirements estab- 


1 

' 

' 

| g ' 
ag cH) Se (ea) -O-CH2 


i Ee eSie) -CH-CH- (CH) -CH3 
9 y = 
ia Cr eines 
Figure 1, idealized chemical struc- 
ture of “plain enamel’ magnet wire 
insulation. 
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Figure 2, idealized chemical structure 
enamel (polyvinyl 
crosslinked with phenolic 
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resin). 
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Figure 3, idealized chemical structure 
of acrylic wire enamel (copolymer of 
acrylonitrile and butyl acrylate). 
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lished by the electrical engineers them- 
selves, the production engineers, and 
the end users that we find the industry 
presented with so many magnet wire 
coatings. Each of these materials is 
or was intended to do a certain job, 
to meet certain needs, and at a certain 
price. It may seem confusing to the 
user to have so many types of wire, 
but the pressures of technological de- 
mands and of the need to meet many 
different types of application must 
assume the blame for the introduction 
of so many types. It is for the same 
reason that we find large staffs of 
electrical engineers — or large com- 
puters — designing and redesigning 
a-c motors over and over every day — 
just to meet changing customer re- 
quirements. Such is also the situation 
with the magnet wire chemist. 

If it is any consolation to the engi- 
neer who is beset with too many wire 
types, let us point out that the previous 
simple listing of wire types is but a 
small part of the problem facing the 


°o O° H 
HO-C-CH-CH.-CH »-CH »~CH5-CH4-C ‘N- 


CH 9 ~CH 9 ~CH 9-CH »-CH-CH5-N-C-CH.-CH 5-CH4-CH 


magnet wire chemist. The user sees 
the simple listing of the chemical 
types of wire enamel. The magnet 
wire chemist knows that within the 
general name of each type there are 
many types and classes which vary 
in molecular weight, structure, Cross- 
linking density, curing agents, steric 
hindrance, tendency to form com- — 
plexes with copper, oxidation equi- 
libria, etc. Thus, the problems of mag- 
net wire formation are not simple or 
cheaply solved. If there were not the 
demand for new products or better 
products, then there would be few 
wire types and few research problems. 
However, such is not the case, and 
the electrical engineer must take the 
time to learn the generalities of the 
many types, as electrical insulation 
continues to play an increasingly im- 
portant role in electrical engineering. 


Chemical Structure of Wire Enamels 


The general chemical structure of a 
number of commercial magnet wire 
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Figure 4, idealized chemical structure of nylon wire enamel (polyhexa- 


methylene adipamide). 


CH3 


° ° cH ° 
I 


2 
| {l 


| 
° n CH2 
oe I | 
NH-C-0O-~v oO 
S41 


° 


fo) 
I I | # 
-C-+-0 ~CH 2~CH 2-0 -C~CH 2~CH 2~CH 2-CH 9-C—0 -CH 9-C-CH -O--C-CH 9~CH 9-CH -CH 9~C-O-CH 9-CH 9-O-+C-N- CHS 


Polyester | 


Toluene di-isocynate 
Crosslinker 


Le} fo} fo} 


Il i] 
HN-C-0-~CH 2-CH 2-O-C-CH 9-CH2-CH 2-CH2-C-2.n 


Figure 5, idealized chemical structure urethane wire enamel (polyester 
of adipic acid and ethylene glycol initiated on trimethylolpropane, cross- 


linked with toluene di-isocyanate). 
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Figure 6, idealized chemical structure epoxy-urea formaldehyde wire 
enamel (epichlorohydrin-bisphenol epoxy and urea-formaldehyde resins). 


nsulations or enamels are presented 
n figures 1-8. Magnet wire enamels, ie i a Ie ‘a = 
is manufactured, consist of solutions wrmaoe DL yeartore( A \oontray hiual, oh tok 
of the uncured resins in solvents. The re - me 

enamel is applied to the wire in coat- sree ies foe 
ng machines and the solvents are 
driven out and the resins cured in 
1igh temperature ovens. An infrared 
ile of several uncured magnet wire + 3 
namels is presented in figures 9-12. 
An infrared file of cured enamels on 
-opper measured by reflectance meth- 
ods was presented previously in this 
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Figure 7, idealized chemical structure epoxy-polyester magnet wire 
enamel (epichlorohydrin-bisphenol epoxy and polyester of triethylene 
glycol and endomethylene tetrahydro phthalic anhydride). 


sublication (Ref. 1). i i i i n 1 
Examination of the. structures in wwotaet{ \eearmaret{ \bosmrot oipatze 
igures 1-8 reveals some of the char- i 
acteristics of. the resulting films. For ie 
example, plain enamel (figure 1), w 
with its long aliphatic chains and 
c=0 


ow degrce of crosslinking, would be 
expected to have limited heat stabil- 
ty, limited cut-through resistance, 
ind poor solvent resistance. 
“Formvar” (figure 2) also has a 
ong aliphatic chain and would be 
*xpected to resemble enamel, except 
hat it has a longer, more positively 


iniform chain which adds toughness.’ 


[he pendant hydroxyl groups and ace- 
ate groups change its intermolecular 
yonding (and hence solvent resist- 
ince, i.e., particularly to “Freons’”’), 
ind the ability to adjust the crosslink- 
ng with phenolic groups permits 
ontrol of its flow and rigidity, and 
1as contributed to make Formvar one 
f the industrial standards since its 
ntroduction two and one half decades 
20. 

Polymerized acrylonitrile (figure 
}) is a very inert, heat stable resin, 
rimarily because of its very long, 
egular molecular backbone and the 
igh electronegativity of the pendant 
‘N groups. The introduction of a 
ercentage of butyl acrylate in its 
olymerization alters the solubility 
nd handling properties, but general- 
y the coating is applied from an 
queous emulsion so as to permit use 
f the highest chemical resistance 
rade feasible. The great chemical 
nertness of polyacrylonitrile has led 
9 its use in special chemical situa- 
ions and for refrigeration motors. 

Nylon (figure 4) also has a long, 
ontrolled chain, but because of its 
articular constitution, its physical 
roperties are manifestly different 
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Figure 8, idealized chemical structure polyester magnet wire enamel 
(polyethylene glycol/glycerol terphthalate). 
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Figure 9, infrared spectrum of uncured Formvar wire enamel. 


than the others above. It has good 
toughness, but most of all an amazing 
slipperiness or lubricity, which makes 
it preferred for many winding situa- 
tions. It does have a sharp softening 
point which limits it on over:oads, 
and nylon directly over copper ex- 
hibits relatively poor moisture re- 
sistance. However, combinations of 
nylon-over-Formvar aie proving very 
popular, since the cut-through re- 
sistance of this combination is out- 
standing. Nylon, as an aliphatic 
amide, is contrasted below with aro- 
matic amides. 

Urethane wire coatings consist of 
hydroxyl-terminated jong chain ali- 
phatic polyesters which are cross- 
linked by di-isocyanates (figure 5). 


O 

| H 
—O—C—N— 
present in these decomposes to gas 
readily at high temperatures and 
leads to the excellent solderability fea- 
ture of the wire. 

Epoxy magnet wire films of two 

types are shown in figures 6-7. The 


The urethane linkage 


epoxy-urea formaldehyde resin based 
type (figure 6) has been the more 
common type. The epoxy-polyester 
type (figure 7) has not been pro- 
moted as actively. Both contain the 
aromatic backbone of the epoxy resin, 
which gives them greater heat stabil- 
ity than most structures not contain- 
ing the aromatic backbone, but their 
heat stability is limited theoretically 


Insulation, April, 1961 45 


TRANSMITTANCE (%) 


3 A 5 6  aaeente ols 


7 8 9 10 
WAVELENGTH (MICRONS) 


Figure 10, infrared spectrum of uncured nylon wire enamel. 
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Figure I1, infrared spectrum of uncured epoxy-urea formaldehyde wire 
enamel. 
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Figure 12, infrared spectrum of polyester wire enamel. 
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Figure 13, mathematical representation of improved reliability inherent 
in new high temperature wires used at class A temperatures. Assuming 


same shape life-probability distribution curve, but higher average life, 
implies greater reliability to class F wires. 
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to class B by bond energies of th 
ether links along the chain as well a 
the ether links formed by curing wi 
hydroxyl terminated urea-formalde 
hyde resins; or, in the case of car 
boxyl terminated polyesters, — the 
hydroxyl group formed in the “beta’ 
position when curing epoxy resin 
with carboxylic groups provides 
site for oxidation incidence, leadin 
to chain scission and degradatior 
The particular chemical resistance o 
epoxy urea-formaldehyde wire enar 
els has made them very popular in of 
filled transformers. The good all 
around properties of epoxy wires hay 
made them popular for epoxy encap 
sulation systems, but the increased 
cut-through resistance of new poly. 
ester wires has started to give them 
competition. 


The polyester wires, which are b 
ing offered for high temperature sery- 
ice (class F) as well as an “extra 
value” in class A and B units, resem: 
ble the epoxy resin chain, insofar as 
they have an aromatic backbone, but 
the internal and crosslinking ether 
linkages have been replaced with th 
more heat stable ester groups; cross: 
linking is also controlled more readily 
by the introduction of controlled 
amounts of glycerol, to provide 
trifunctional base in places. Th 
relatively few hydroxyl groups exi 
in the cured polymer, compared to the 
rather high percentage existant in an 
epoxy or Formvar chain. 


Of course, the dense, compact na- 
ture of the polyesters did create ini- 
tially problems of heat shock which 
has been improved by newer formula- 
tions and the application of a linear 
polyester over a highly crosslinked 
polyester. Similarly, the introduction 
of the ester linkage in place of the 
ether linkage, for example, has re: 
sulted in reduction of moisture re- 
sistance. Ether linkages are very 
moisture resistant. Ester linkages are 
less resistant. The phenomenon is ré: 
ferred to as hydrolysis. | 


Hydrolysis . 
Briefly, hydrolysis is the reverse ol 
the esterification reaction. 


In the manufacture of polyesters, 
the water of reaction is distilled o 
of the product as shown at the righ 

' 


1 Esterificati 
olde jib eee a 
yeol Acid Hydrolysis 

i \| 
HO-R-O-C-R’-C-OH + H.0 
Ester Water of 
Link reaction 


d side of the equation. In certain 
ditions of moisture and heat or 
trical stresses, the moisture intro- 
ed permits the ester bond to revert 
hydrolyze to ‘the glycol and acid 
m which the polyester was made. 
tinued rupture of the ester link- 
s eventually can degrade the poly- 
t. However, since the initial prop- 
es of polyester wires are so ex- 
ent, and since the conditions neces- 
y for hydrolysis, which in practice 
m to include a completely closed 
| sealed system as well as moisture 
| heat, are so seldom encountered, 
s seldom that hydrolysis degrada- 
1 effects become detectible. Thus, 
h type material has its advantages 
| disadvantages, and the excellent 
t stability and solvent resistance 
he polyesters are assuring them an 
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ure 14, schematic of chemical 


ids in aromatic amides, imides, and 
. compounds. 
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Benzidine 
ure 15, raw materials for 250°C 
gnet wire enamel? These chemi- 
s could well be the raw materials 
wires good for continuous duty 


250°C. 


expanding position in the market 
place. 


Compatibility 


With so many types of magnet wires 
available, it is no wonder that when 
one then considers the equally numer- 
ous types of epoxy resin-curing agent 
systems available, that the problem of 


_ compatibility arises when encapsulat- 


ing windings. Indeed, numerous 
epoxy resins and curing agents are 
excellent chemical strippers for mag- 
net wire films. In other cases, pro- 
longed interaction of even cured 
epoxy resins proves detrimental to the 
wire by chemical mechanisms resem- 
bling hydrolysis. In still other cases, 
what must be termed “differences in 
elastic moduli” between a rigid film 
and a soft potting resin, or vice versa, 
appear to cause rupture or cracking 
during thermal cycling, leading to 
shorted turns in electrical windings. 
On the other hand, certain epoxy 
resin systems will reinforce some 
wires, will heal crazing, and will up- 


-grade some wires to a thermal life a 


100 


@ 
oO 


TRANSMITTANCE (%) 


i 8 9 10 
WAVELENGTH (MICRONS) 


full class above that experienced with 
the varnished wire in air. (See figure 
14 in article 3 of this series.) The 
problem of compatibility is of such 
a specific nature that the user must 
rely on the recommendations of his 
epoxy resin or wire supplier, or do ex- 
tensive testing (Ref. 2 and 3). 


Why High Temperature Wires? 


A great deal of publicity about 
polyester wires has stressed their high 
temperature service life. But it may 
be asked, why is so much emphasis 
being placed on high temperature 
wires, when most motors are class A 
(105°C hot-spot) and class B (130° 
C hot-spot), and when operating efh- 
ciencies of the copper and steel of 
motors and transformers are marked- 
ly lower at class F (155°C hot-spot) 
and class H (180°C hot-spot) tem- 
peratures. 

There are a number of engineering 
and economic reasons for this trend 
to high temperature wires. 

1. Units for High Temperature 
Ambients. There is a definite need for 
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Figure 16, infrared spectrum of aromatic amide varnish. 
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Figure 17, idealized chemical structure of an aromatic polyamide wire 
enamel for 200-250°C service. (Pyromellitic dianhydride and meta- 


phenylene diamine). 
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units which can operate safely and 
reliably in very high ambient tem- 
peratures. These units are generally 
located in missiles or military aircraft 
and fantastic temperature problems 
do exist. 

2. Light Weight Units. Similarly, 
since units designed for operation 
with a 60-100°C temperature rise 
over ambient can be made consider- 
ably smaller and lighter, the aircraft 
and missile designer is often willing 
to sacrifice some loss in efficiency if 
he can save weight and space. 


3. Low Cost Units. A smaller unit 
uses less iron and less copper, hence 
it should cost less to manufacture. 
With rising costs of such materials, 
manufacturers must turn in the direc- 
tion of minimizing materials. Of 
course, on the industrial scene, the 
sales price of the class F motor, for 
example, must be enough less than 
the sales price of a class A motor 
to offset the extra power losses and 
costs of operating the class F motor 
over the life period to warrant its 
purchase. However, for many inter- 
mittent duty applications, this is easy 
to justify. 

4. Improved Reliability. Perhaps 
one of the biggest driving forces in- 
herent in the strive toward wires 
capable of withstanding higher op- 
erating temperatures is reliability. To 
put it another way: if a class F wire 
has an average life of 20 years at 
155°C, then if it is operated at 105° 
C, it should have an average life of 
360 years. Of course, such a motor 
would perhaps be outdated in the 
course of time, but statistically, what 
such a service life means is that the 
fraction or percent of units which fail 
before the average life of a Class A 
enamel is significantly reduced. This 
concept is sketched in figure 13. 

In other words, because the aver- 
age service life of a class F wire 
operated at class A temperatures is 
so great, there is less probability of 
an electrical failure of the wire in 
the first 10 years, say, than for a class 
A wire, as long as the wire is not 
mishandled during winding or ex- 
posed to adverse chemical environ- 
ments. 


As an indirect consequence of the 
striving for more heat stable, syn- 
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thetic polymers, we are also achieving 
wires which have higher average di- 
electric breakdown strength at ele- 
vated temperatures. The wire enamels 
are more homogeneous and free of 
unattached radicals and unreacted 
species; hence, the wires are develop- 
ing a higher percentage of the abso- 
lute or theoretical breakdown strength 
of enamel than older coatings have 
achieved. 


Random Wind and Encapsulate 
3000 Volt Machines? 


One direct consequence of the im- 
proved heat stability of new wires, 
of their higher dielectric strength at 
temperature, and of their improved 
cut-through resistance is the growing 
tendency to random wind larger and 
larger motors (a-c stators particu- 
larly) and to do this for higher and 
higher voltages, up to 3000 volts. 
Combining such systems with epoxy 
resin encapsulation provides low cost 
units with maximum environmental 
protection and with heavy duty mag- 
net wire reinforced and cushioned by 
epoxy resin. 

Random-wound, encapsulated sta- 
tors rated at 500 hp/2300 volts/class 
A have been in the field for over four 
years, and units of up to 700 hp/ 
440 volts/90°C rise have been in 
the field for over two years. 

These have generally been rewinds 
of older form coil windings which had 
failed due to salt spray or vibration, 
and for which no adequate protec- 
tion except encapsulation was avail- 
able. (Special techniques have been 
developed to handle split core de- 
signs.) The results are so impressive 
that factory designs based on this 
concept are now in work. In such 
cases, the partially closed slot of the 
random wound designs permits a 
smaller air gap and hence provides 
improved power factor and efficiency 
as compared to open slot designs. 


New Class C Wires? 


With the missile industry demand- 
ing higher and higher temperatures 
in their adhesives, coatings, and wire 
insulations, it follows that consider- 
able research is going on to develop 
systems capable of class C (220°C) 
duty and higher. Fluorinated poly- 
mers such as “Teflon” and “Kel-F”’ 


7 
are suitable in some instances, b 
generally have not found wide u 
due to difficulties of applying thi 
films to wire. Nor have silicon 
cracked this field as they tend t 
cyclize at these higher temperature 
Instead, the magnet wire researc: 
chemists seem to be looking at a ne 
type resin, that of aromatic amid 
imides, and azo compounds, whow 
bonds possess even greater heat sta 
bility than the polyesters. The struc 
ture of these bonds is shown in figur 
14. Typical raw materials for manu 
facturing aromatic amides, etc. ar 
shown in figure 15. A typical infrare« 
spectrum is shown in figure 16, Ii 
figure 17, a hypothetical aromati: 
polyamide such as the new ML wire 
enamel is shown. These materials ap; 


pear to be satisfactory for operatior 
in the 200-250°C range. 


Commercial ML wire, encapsulatec 
in high temperature epoxy resins 
has already passed the 1500 hr/210° 
C mark with no failure (AIEE twistec 
pair, 18 AWG wire, encapsulated 
1000 volt check), thus extending the 
advantages of encapsulation into thi 
temperature range for numerous mis 
sile applications. 


Conclusion 


All in all, the magnet wire industr 
is in a state of growing technica 
complexity, just as is the field o 
epoxy resins, and the user must ex 
pect to have to delve deeper into th 
technical aspects of insulation engi 
neering, and must turn to more re 
search-minded, aggressive supplier 
if his products are to remain in th 
forefront. 
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THIS remarkable plastic may trigger a 
new (or cost-saving) design idea for you 


‘National Vulcanized Fibre is unique. It’s a tough, cellulosic 
‘plastic—not mere paper or fiberboard. Vulcanized Fibre 
possesses an unusual combination of mechanical, electrical 
and thermal properties. For example... 


It weighs one-half as much as aluminum, yet is one of 
the strongest materials known per unit of weight. It’s 
tough, durable and cushions the shock of repeated blows. 


Vulcanized Fibre has superior arc-resistance. It comes 
in standard and special grades, including a fire-resistant 
grade called ‘“Pyronil.” It can be machined, formed or 
deep-drawn into intricate shapes, and can be combined 
with other materials : aluminum, rubber, ‘Mylar,” 
copper, laminated plastic, plywood, to name a few. 


You can polish it, paint it, lacquer it, emboss it. And 
regardless of the finish, it resists oils, gasoline, fungi, most 
solvents. Most surprising is its low cost. 


Find out for yourself why National Vulcanized Fibre is 
“the plastic with a million uses.” There’s a free sample kit 


5 grades of polyeste 


| 


85 Phenolite® laminates 


waiting for you at a nearby NVF sales office. Check Sweet’s 
Product Design File 2b/Na for the one nearest you. Or 
write directly to Dept. R Wilmington, Delaware. 


116 Choices: One Source This is the latest count of the dif- 
ferent plastics and grades NVF can offer in your search 
for the one best material. Add to this total the one special 
grade that can be developed from scratch to meet your 
particular need. This full range of materials is backed by 
complete engineering services . . . from application assist- 
ance up to and including the delivery of 100% usable, 
precision-fabricated parts ... in any quantity, on time! 

Call the NVF Sales Office near you. It’s a direct line 
to single-source help on your current materials problem. 


NVE e 


NATIONAL VULCANIZED FIBRE COMPANY 
WILMINGTON 899, DELAWARE 


In Canada: NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontario 


3 thermoplastics . . . nylon, Delrin®, Penton® 


NEMA Forms New Section on 
Unconventional Power Generation 


At a recent meeting by representa- 
tives of 22 member companies of the 
National Electrical Manufacturers As- 
sociation, the companies decided to 
organize a new Unconventional Power 
Generation Section within the asso- 
ciation. The scope of this latest and 
by far the most advanced technical 
industry group to affiliate with NEMA 
will areas: 
magnetohydrodynamics (MHD), fuel 
cells, thermoelectrics, 
batteries, photovoltaics, and photo- 


include the following 
thermionics, 


chemicals. 

A five-man program committee, 
headed by Dr. Manfred Altman, con- 
sulting engineer, Missile-Space Ve- 
hicle Dept., General Electric Co., was 
appointed to prepare recommenda- 
tions to the section concerning pro- 
_ posed section activities. Karly projects 
probably will deal with Government 
contacts and the development of stand- 
ards for basic terms. definitions, and 


AIEE Forms Technical Groups 
The 


trical Engineers has formulated initial 
plans for a system of Institute Tech- 


American Institute of Elec- 


nical Groups in an effort to provide 
more opportunity for active partici- 
pation by members, decentralization 
of control, and a better means of dis- 
semination of technical information. 
Details may be obtained from P. K. 
McElroy, chairman of the Committee 
on Institute Technical Groups of the 
Technical Operations Dept., ATEE 
Headquarters, 33 W. 39th St., New 
York 18. 


Technical Session Moderators for 
IRE Electronics Conference 


Moderators for 12 technical ses- 
sions have been announced for the 
13th annual Southwestern Institute 
of Radio Engineers Conference & 
Electronics Show in Dallas, April 
19-21, at Dallas Memorial Auditorium 
and the Baker Hotel. 

The moderators and their panels 
are: 
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Association News 


Dr. Harry Huskey, University of 
California, Berkeley, Computer De- 
sign and Computers; Dr. Gordon 
E. Moore, Fairchild Semiconductor 
Corp., Palo Alto, Cal., Semiconductor 
Devices; Richard D. Alberts, Wright 
Air Development Div., Wright-Patter- 
son A.F.B., Ohio, Microminiature 
Devices and Digital Design; Maj. 
Jack E. Steele, M.D., Wright Air 
Development Div., Wright-Patterson 
A.F.B., Ohio, Bionics and Medical 
Electronics. 

Also Prof. William L. Hughes, 
Oklahoma State University, Still- 
water, Magnetic Devices; Gordon T. 
Bennett, Curtis Mathes Mfg. Co., 
Dallas, Equipment Design; Dr. Wil- 
liam H. Hartwig, The University of 
Texas, Austin, Circuit Theory; John 
C. McElroy, Collins Radio Co., Cedar 
Rapids, lowa, Communications and 
Telemetry; Dr. J. F. Reagan, Chance 
Vought Corp., Dallas, Tex., Systems; 
Dr. W. T. Born, Geophysical Research 
Corp., Tulsa, Okla., Geophysics; and 
Frank C. Smith, Jr., Dannemiller- 
Smith Inc., Houston, Tex., Industrial 
Electronics. 

Dr. W. W. Hagerty, Dean of the 
College of Engineering, The Univer- 
sity of Texas, Austin, will moderate 
a panel on engineering education. 


Cairns Elected to Chemical 
Society Board of Direciors 


Dr. Robert W. Cairns, Hercules 
Powder Co., has been elected to the 
board of directors of the American 
Chemical Society. He has been active 
for many years in the ACS, as well 
as in other professional, scientific, 
and government organizations. 


Appliance Technical Conference 
To Cover Insulation, Other Topics 


Leakage currents, double insulation, 
and component reliability will be 
among the key topics at the 12th 
annual Appliance Technical Confer- 
ence, Kentucky Hotel, Louisville, Ky., 
May 1-3. Sponsored by the Domestic 
Appliance Committee, American In- 
stitute of Electrical Engineers, the 


technical meeting is open to non- 


members. A special feature of the 


program will be a tour of General 
Electric’s Appliance Park in Louis- 
ville. 

Some of the papers scheduled for 
Cable 


presentation are: 


Heaters; ~ 


\ 


Leakage Currents in Appliance Heat- 


ters; Double Insulation; Improving 


Moisture and Water Resistance of 


RAC Fan Stators; Over Surface Fail- : 


ure of Hermetic Compressor Motor 


Feed Through Terminals; and Com-— 


ponent Reliability. 

Advance registration may be made 
by writing: Chairman Warren F, 
Kindt, c/o General Electric Co., AP-2 
Room 241, Louisville 1, Ky. 


Harrison Named Chairman of 
EIA Small Business Committee 


C. J. Harrison, Rixon Electronics — 


Inc.. 
appointed chairman of the Small Busi- 
ness Committee of the Electronic In- 
dustries Association. 

The committee functions as indus- 
try spokesman for electronics firms 


Silver Spring, Md., has been — 


within the government’s “small busi-— 


ness” definition. It also provides 
liaison between small concerns and 


the Small Business Administration. 


Papers on Glass and Ceramics in 
May Design Engineering Conference 


Two papers on glass and ceramics 
will be presented at the 1961 Design 
Engineering Show and Conference. 
Both events will take place at the 
new Cobo Hall, Detroit, May 22-25. 

Because the show is being held in 
Detroit for the first time, the opening 
conference session will be entirely 
devoted to design engineering in the 
automotive field. 

The two papers will be presented 
Tuesday morning, May 23, in Ses- 
sion III. They are: Glass, Ceramics, 
and Glass-Ceramics, by Marvin G. 
Britton; and Designing Parts to be 
Made of Glass, Ceramics, or Glass- 
Ceramics, by J. R. Blizard. Both men 
are with Corning Glass Works, Corn- 
ing N.Y. 


FOR WIRE AND CABLE APPLICATIONS... 


A complete line of quality Fiber 


lass Yarn 


from one source—Johns-Manville 


J-M offers ALL the types of fiber glass yarn you 
need for wire and cable insulation...in packages 
designed for maximum production on all wire 
and cable manufacturing equipment. But there’s 
more to the J-M story—product quality second to 
none, thanks to J-M’s exclusive and superior 
method of drawing exceptionally uniform fila- 
ments for fiber glass yarn used in electrical in- 
sulation. Also, J-M’s highly skilled technicians 
work constantly to develop new and improved 
products for wire and cable manufacturers. 


For high-quality fiber glass yarn or for techni- 
cal help, call the nearest J-M textile specialist. 
Written inquiries may be sent to J. B. Jobe, Vice- 
President, Johns-Manville, Box 14, New York 
16, New York, or to J-M Textile Glass Sales, 
1810 Madison Avenue, Toledo 1, Ohio. In Can- 
ada: Port Credit, Ontario. Cable address: 


Johnmanvil. 


JOHNS-MANVILLE 


FIBER GLASS 


JOHNS-MANVILLE 


JM 
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NEW FROM WESTINGHOUSE MICARTA 


: I 
= How Micarta’s low density cuts square foot cost 
Low density 


Micarta Others 
Pri d $.90 $.90 
olass polyester ec aes .060 Ib./cu.in. .075-1b:/cu-ing 
7 Di 36x 72" x 14" "365x072 ae 
laminate SaV@S ——steanctchect sie 
Price per sheet $17.10 $2164 


you money 
on every sheet 


es 


J-0671¢ 


ter has them. 

ter solubility: 0% 

er absorption: 0.1% 
resistance: 130 seconds 


tion time: 90 seconds | 
ning time: 25 seconds 


k these physical and electrical properties of 
arta polyester H-5491. No other glass poly- 


ta has superior property ratings, too Prove it yourself—in your lab or ours. 


You can readily test and verify the values of 
Micarta glass polyesters. For samples and 
complete data, call the nearest Micarta 
Fabricators Association member or Westinghouse 
sales office. Check the Yellow Pages. Or contact 
the Micarta Division, Hampton,-South Carolina. 


You can be sure... if it’s Westinghouse 


Micarta makes solid, flexible, liquid and powdered materials for all your insulation needs. 
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Net 1960 earnings of $70,692,374, 
or $1.38 per share of common stock, 
on sales of $549,675,178 have been 
reported by Minnesota Mining and 
Manufacturing Co., St. Paul, Minn. 
These are approximate 10% increases 
over 1959 figures. 

The B. F. Goodrich Co., Akron, 
Ohio, has reported net 1960 sales of 
$764,736.162, 0.9% below 1959 sales. 
Net income was down 20.1%. 

The acquisition of Electropot Inc., 
Hawthorne, Calif., potentiometer man- 
ufacturer, by Linair Engineering Inc., 
Inglewood, Calif., has been approved 
by both boards of directors. 

Taylor Fibre Co., Norristown, Pa., 
manufacturer of laminated plastic and 
vulcanized fibre, has created a fila- 
ment-winding division and moved its 
Detroit sales office to the plant of its 
subsidiary, Dytronics Inc., in Roch- 
ester, Mich. 

Two new branch offices (Denver, 
Colo., and Charleston, W. Va.) have 
been established by the Okonite Co., 
Passaic, N. J., wire and cable manu- 
facturing subsidiary of Kennecott 
Copper Corp. 

The engineering and development 
divisions of Del Electronics Corp., 
Mount Vernon, N. Y., have been 
moved to a new 5,000 sq ft facility. 
Del reports a profit of $56,598 on 
1960 sales of $616,566. 

Thermoplastic Equipment Corp., 
Stirling, N.J., manufacturer of ex- 


truders for two color applications, has 
been appointed to distribute the new 


Andouart (France) Helicolor wire 
coating machine in the US, Canada, 
and Mexico. 

Hercules Powder Co., Wilmington, 
Del., reported net sales and operating 
income of $336,905,000 for 1960, 
compared to $283,650,000 for 1959. 

Net sales of Hooker Chemical Corp., 
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Industry News 


New York City, were $149,820,580 
for its fiscal 1960, just a shade over 
its record sales for the preceding year. 
Net income, however, was down to 
$12,688,877 from 1959 income of 
$13,401,636. 

Net sales reported by Westinghouse 
Electric Corp. for 1960 were $1,955,- 
731,000, compared with $1,910,730,- 
000 in 1959. Net income in 1960 was 
$79,057,000, compared with $85,947,- 
000 in 1959. Westinghouse expects to 


oe 8 Ape 5 4 


ship the first transformer from its 
multimillion dollar plant now under 
construction in Muncie, Ind., late in 
1961. 

West Virginia Pulp and Paper Co., 
New York City, has reported that 
sales advanced from $233 million to 
more than $250 million, while earn- 
ings declined from $11.8 million to 
$11 million in 1960. 

Eicher and Co., Seattle, Wash., has 
been appointed to represent Asso- 
ciated Research Inc., Chicago manu- 
facturer of high voltage test instru- 
ments, in Idaho, Washington, and 
Oregon. J. E. Redmond Supply Co., 
Phoenix, has been named to represent 
it in Arizona. 

National Beryllia Corp., North Ber- 
gen, N.J., has named W. E. Fry & Co. 
Inc., Kansas City, Mo., to handle its 
ceramic products in lowa, Missouri, 
Kansas, and Nebraska. Martin P. An- 
drews Inc., Fayetteville, N.Y., will 
cover New York. 

Diebel Die & Manufacturing Co., 


manufacturer of electrical/electronic 


parts, has moved to a new 35,000 sq 
ft plant in Morton Grove, III. 

The Silicone Products Dept., Gen- 
eral Electric Co., Waterford, N.Y., is 


: 
building a $1 million process plant 
there for the production of new types 
of intermediate silicone chemicals. — 

American Machine & Foundry Co., 
New York City, has signed an agree- 
ment to acquire the Paragon Electric 
Co., Two Rivers, Wis., manufacturer 
of electrical timers and controls. 

Diamonite Products Mfg. Co., 
Shreve, Ohio, manufacturer of high 
alumina ceramic components, has ap- 
pointed the A. V. Doran organization 
to service the area within 250 miles of 
St. Louis. 

Ault-Wieler Inc., Inglewood, Calif., 
electronic engineering representative, 
is a newly organized Southern Cali- 
fornia affiliate of Ault Associates. 

General Plastics Corp., custom coat- 
ing specialist, has moved to Bloom- 
field, N.J. 

DeMambro Radio Supply Co. Inc. 
Boston, Mass. has been appointed 
distributor for Garlock Electronics 
Products, Garlock Inc. 

The Electronic Tube Div., Sylvania 
Electric Products Inc., a subsidiary 
of General Telephone & Electronics 
Corp., is discontinuing receiving tube 
manufacturing operations at Mill 
Hall, Pa., and shifting production to 
other plants. At Buffalo, N.Y., the 
name of the Amherst Engineering 
Laboratory has been changed to Am- 
herst Laboratories to include three 
newly-formed laboratories: Advanced 
Communication Systems, Product De- 
velopment, and Product Engineering. 

Commercial Resins Corp., St. Paul, 
Minn., has reduced polyester resin 
prices 15% (5¢ per lb). 

Narda Microwave Corp., Mineola, 
N.Y., plans to build a 40,000 sq ft 
plant on a 21%-acre site in Plainview, 
N.Y. 

The Rome Cable Div., Aluminum 
Co. of America, is now operating a| 
new cable production facility in East| 
Los Angeles, Calif. 

New quarters in Cicero, IIl., have 
been leased by Combined Electronics} 
Inc., molded circuit manufacturer.| 

Headquarters of the Control Switch| 
Div., Controls Co. of America, has} 


| | @ R-22 refrigerant won't hurt it 
| ®@ Conventional solvents 

| won't dissolve it 

@ Windability is improved 
| @ Cut-through resistance 


: | up to 300°C 
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FORMETIC’. . . 


a broad range 


| formulation 


of 


\ 
All of the widely accepted properties of FORMVAR 


ind phenolic wire enamels have been retained and 
jmproved in a new magnet wire formulation. Desig- 
nated FORMETIC, this new formulation is specifically 
Hesigned for unbeatable performance in general pur- 
ose motors and in hermetic units using the newer 
refrigerants. FORMETIC will withstand short-term 
nigh overload and will resist, blistering, thermo- 
plastic flow and hydrolysis. 

| FORMETIC enamel or wire coated with FORMETIC 
are now available from your regular commercial 
sources. For the best in trouble-free performance 
specify FORMETIC, the result of creative research 
by Shawinigan Resins Corporation, Springfield 1, 
Massachusetts. 


SALES OFFICES: ATLANTA CHICAGO LOS ANGELES 
NEW YORK CLEVELAND SAN FRANCISCO 
GREENSBORO SPRINGFIELD ST. LOUIS 


IN ENGLAND AND EUROPE: SHAWINIGAN LTD., MARLOW HOUSE, 
LLOYD’S AVENUE, LONDON E.C. 3 


SHAWINIGAN 


RESINS 
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COORS STANDARD 
TERMINAL INSULATORS 


Fast, off-the-shelf delivery... 
low price 


Coors standard terminal insulators 
are regular stock items, available for 
immediate shipping. They are manu- 
factured on a regular production basis, 
resulting in low manufacturing costs — 
and low prices. 


Coors Terminal Insulators give 
you these important benefits: 


1. High dielectric strength. 2. Excel- 
lent surface resistivity. 3. Great physi- 
‘cal strength. 4. Permanent dimensional 
stability. 5. Extreme hardness. 6. Re- 
sistance to high temperatures. 7. High 
‘temperature subsequent brazes. 8. High 
thermal shock resistance. 9. Vacuum 
tight metal-ceramic assemblies. 


‘Coors Offers Complete Ceramic 
Engineering Service. 


Need special terminal insulators or 
metalized assemblies? A Coors Field 
Engineer is near you to give you cer- 
amic design help. Call him today—or 
write for complete Technical Data 
Sheets on Coors Ceramic and facilities. 

REGIONAL SALES MANAGERS 


..William S. Smith, Jr. 
— Redwood City, Calif. 
Bereta John E. Marozeck 
FR 2-7100—Chicago, Ill. 


SC ONERAL ecesscenacoarsodcssnencesonstccseresncvans Donald Dobbins 
GL 4-9638 — Canton, Ohio 

EAST OOS racscssascssier cantetsucuie saves John J. McManus 
MA 7-3996 — Manhasset, N.Y. 

New England.u.sciscccscoveseees Warren G. McDonald 
FR 4-0663— Schenectady, N. Y. 

SOULAW ESE Rcssrccievasscresestieaesreaes Kenneth R. Lundy 
DA 7-5716— Dallas, Texas 

SOULNW OSE cccccsesctesnnstesstateeseseeies William H. Ramsey 


UN 4-6369— Houston, Texas 


COORS PORCELAIN 
COMPANY 


600 Ninth Street, Golden, Colorado 
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been moved from Folcroft, Pa., to 
El Segundo, Calif. It has also pur- 
chased 83,000 sq ft of land adjacent 
to present buildings in El Segundo. 
Alloyd Electronics Corp. will hold 
its Third Annual Symposium on Elec- 
tron Beam Technology in Boston on 
March 23-24. 
National 


Connector Corp. has 


moved to a new 20,000 sq ft plant in 


the New Hope Science Industry Cen- 
ter north of Minneapolis, Minn. 

The Porden Chemical Co. has 
formed three new divisions. The 
Resins & Chemicals Dept. and the 
Coatings & Adhesives Dept. have been 
consolidated into the new Adhesives 
& Chemicals Div.; the Western Oper- 
ations Dept. has been made a division; 
and the Polyvinyl Chloride, Resin- 
ite, and Polyco-Monomer Depts. have 
been consolidated into the new Ther- 
moplastics Division. 

Corning Electronic Components, 
Corning Glass Works, Bradford, Pa.. 
is assuming direct management of 
product distribution, which had been 
handled by Erie Distributor Division. 

The Electronics Div., Chance 
Vought Corp., is now located in a 
new facility in the Great Southwest 
district near Arlington, 
Texas. The division has also formed 


Industrial 


four operating branches: Automatic 
Controls, Electronic Systems, Radia- 
tion Systems, and Guidance Systems. 

Jack & Heintz Inc., Cleveland elec- 
trical equipment manufacturer, has 
been merged into The Siegler Corp., 
manufacturer of electronics and aero- 
space components. 

Midwest 
Corp., Minneapolis, has invested $75.- 


Technical Development 
000 in the recently-organized Plastics 
Corp. of America, which owns 97% 
of Moxness Products, Racine, Wis., 
manufacturer of silicone and fluoro- 
carbon insulations. 

W. L.-Gore.& Associates Inc., 
“Teflon’”’-insulated wire and cable 
manufacturer, has moved into a new 
plant adjacent to the old one in 


Newark, Del. 


Berko Electric Mfg. Corp., electric 
heating equipment manufacturer, has 


opened a new plant in Jamaica, N.Y. 

A new plant and administrative 
building will be constructed on a 2- 
acre site in Cranford, N.J., by Mulii- 
Amp Electronic Corp., producer of 
electrical test instruments. 

Proposed expansion at the McDanel 
Refractory Porcelain Co., Beaver 
Falls, Pa., manufacturer of special 
industrial ceramics, will increase floor 
space by 25%. 

The new Linden, N. J., rubber in- 
sulating plant of the Hatfield Wire 
and Cable Div., Continental Copper 
and Steel Industries Inc., is now pro- 
ducing HV _ multiconductor power 
cables, control cables, power cords, 
and other cable types not previously 
manufactured by the company. 

The Glastic Corp., Cleveland manu- 
facturer of fiber glass reinforced plas- 
tic electrical insulating materials and 
components, has opened a new re- 
gional sales office in Newark, N. J., 
to serve New Jersey, eastern New 
York state, and New England. 

Flo-Tronics Inc., Minneapolis man- 
ufacturer of electronic, molded rub- 
ber, and plastic products, has acquired 
its fifth subsidiary in less than six 
months. Most recent was the merger 
of Electric Service Systems, Minne- 
apolis, producer of battery and farm 
fence chargers and commercial trans- 
formers. 

The Spaulding Fibre Co. Ine., 
Tonawanda, N. Y., laminated plastic 
manufacturer, has opened a new sales 
office in Springfield, Mass., to serve 
the New England area. Branch mana- 
ger is Ralph A. Brown. 

Three Point One Four Corp., 
Yonkers, N. Y., battery manufacturer, 
has acquired stock control of two 


Ansonia, Conn., companies: Alas 
Coils Co. Inc. and Cameron Electric 
Mfg. Co. Inc. 


Glaskyd Inc., producer of glass re: 
inforced alkyd molding compounds. 
has opened a new 13,000 sq ft plant 
and office in Perrysburg, Ohio. 
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WEAVING — Stevens plant, at 
Slater, South Carolina, utilizes 
only the most modern weaving 
equipment available to main- 
tain its high quality standards. 


INSPECTION - Every roll — 
every yard—of glass fabric is 
carefully inspected to insure 
its conformance to Stevens 
high standards. 


SHIPMENTS —Stevens own 
trucking fleet speeds glass 
fabric shipments to key de- 
livery points throughout the 
nation. 


SUPERIOR 
IN EVERY WAY 


...made in the largest and 
most completely coordinated 
plant devoted exclusively to 
the production of Glass Fab- 
rics ... Stevens Fiber Glass is 
Superior because every phase 
of the manufacturing process 
is under one roof... under 
one continuous quality con- 
trol system. 
Research facilities are avail- 
able for coordinated product 
development on a confiden- 
tial basis. 

Superior service is assured 
with balanced inventories of 
basic fabrics, weights and 
finishes. 

Come to ‘Stevens first 
for SUPERIOR QUALITY... 
SUPERIOR SERVICE... for 
Glass Fabrics...Woven 
Rovings...Glass Tapes. 


J.P STEVENS & CO., INC. 


INDUSTRIAL GLASS FABRICS DEPARTMENT 
Stevens Building, Broadway at 41st Street 
New York 36, N. Y. ° OXford 5-1000 


SILICONE NEWS from Dow Corning 


For Greater Reliability 


Potential for Insulation Systems Made 
From Silastic Goes Up and Up! 


\ 


Insulation systems made from Silastic®, the Dow Corning silicone rubber, 
are being used on more and more machines, on machines designed for 
higher and higher voltages. 


Take the 4,500-kw, 4,160-volt engine-type generator shown above, for 
example. Built by Allis-Chalmers, this generator features an insulation 
system made from Silastic. 


A midwest steel mill specified silicone rubber insulation for the 11,000-volt, 
3,000-hp, Allis-Chalmers Type AKG sintering-fan drive-motor shown in 
the inset because of outstanding performance from similar motors designed 
for voltages ranging from 240 to 6,600. 


Your nearest Dow Corning office is the 
number one source for information and 
technical service on silicones. 
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Combining high temperature resistance 
with self-protecting qualities, insulation 
systems made from Silastic are winning in- 
creased acceptance for equipment subjected 
to moisture, heat and thermal cycling. 


Silastic retains excellent electrical and 
physical properties from —90 to 250C, 
resists arcing, ozone, corona. Vulcanized in 
place on coils, it forms a homogenous in- 
sulation jacket that is impervious to mois- 
ture and other contaminants. Resilient, it 
is unaffected by thermal cycling . . . hair- 
line cracks do not develop. 


For the best in silicone rubber insulation, 
specify Silastic. 


Dow Corning 


iflence Solenoids with Silicones 


e entire operating mechanism of their new Silent Knight 
s Valve, manufactured by White-Rodgers Company, sa 
Suis, is immersed in Dow Corning 200 gia: Enclosed in 
a} unbreakable metal case, the viscous fluid slows the 
Sechanism, cushions the components and makes them 
Went. Eliminated are the characteristic “snap” of the 
lay, the “hammering” of the plunger, some of the un- 
esirable “pop” of gas ignition. Silicone fluid is the ideal 
{@mping medium Because it doesn’t thicken or thin with 


SILICONE 


ider shear, Dow Corning silicone fluid assures long- 
ime, reliable service. 
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fut Weight with Silicone Laminates 


Iisulation components made from silicone-glass laminates 
slp improve the design and performance of electrical 
quipment like this 100-kva, 3-phase Pennsylvania Trans- 
brmer. Bonded with heat-stable Dow Corning silicone 
esins, glass laminates have high arc resistance, low loss 
ctor, low moisture absorption . . . excellent mechanical 
d dielectric strength even after prolonged aging at 250 C. 
Jsed with other silicone insulation components, silicone- 
lass laminates permit transformer designs that are lighter 
n weight, smaller in size, easier to install and maintain 
han transformers using any other class of insulation. 
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For Teamwork Specify Silicones 


[his magnetic clutch, produced by Vickers Incorporated, 
Bectrical Products Division, Sperry Rand Corporation, 
issures smooth acceleration of rotating equipment without 
shatter or grab. Since the Magneclutch can slip continu- 
ously, heat is produced. One critical component requiring 
silicone protection is the excitation coil which produces 
the torque-producing magnetic field. Insulated with sili- 
sone components, and dipped in Dow Corning 997 Var- 
nish, it permits operating temperatures of 180 C and better. 
Other Dow Corning silicone materials in the Magneclutch: 
mechanical gaskets, lead wire insulation, bearing fuori. 
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Nondestructive Testing, by War- 
ren J. McGonnagle, Argonne National 
Laboratory. Covers the physical prin- 
ciples, techniques, advantages, and 
limitations of the various methods of 
nondestructive testing, including ul- 
trasonics and magnetic and electric 
techniques. 457 pages, 6” x 9”, 413 
illustrations, 65 tables, $15. McGraw- 
Hill Book Co. Inc., 330 West 42nd St., 
New York 36. 

Environmental Effects on Materials 
and Equipment. A new monthly ab- 
stracts journal of literature on mili- 
tary and other material in all environ- 
mental conditions of transportation, 
storage, and use. Free for qualified 
federal government agencies, $25 per 
year for others. Prevention of De- 
terioration Center, National Academy 
of Sciences-National Research Coun- 


cil, Washington 25, D.C. 
IEC Publications 


Four new publications of the Inter- 
national Electrotechnical Commission 
are now available from the American 
Standards Assn., 10 East 40th St., 
New York 16. They are: 

IEC Publication 71, Recommenda- 
tions for Insulation Coordination. 
This document sets forth the condi- 
tions to be fulfilled by the insulation 
of electrical equipment—except gen- 
erators, rotating machinery, under- 
ground cables, and overhead line— 
used in exposed installations on a-c 
systems having a nominal voltage 
greater than 1 kv. $3.20. 

IEC Publication 119, Recommenda- 
tions for Polycrystalline Semiconduc- 
tor Rectifier Stacks and Equipments. 

IEC Publication 120, Recommenda- 
tions for Ball and Socket Couplings of 
String Insulation Units. $8. 

IEC Publication 51, Recommenda- 
tions for Indicating Electrical Meas- 
uring Instruments and Their Acces- 
sories. $6. 


NEMA Standards 


The following new publications are 
available from the National Electrical 
Manufacturers Assn., 155 East 44th 
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New Publications 


St., New York 17. 

TR 71-1960 Removable Cable Ter- 
minating Boxes for Power Trans- 
formers and TR 72-1960 Integral 
Cable Terminating Boxes for Power 
Transformers. Both publications apply 
to an air-filled box which is suitable 
for mounting on the side wall of a 
transformer rated 501 kva and above 
and with suitable provision for ter- 
minating cable. 35 cents. 

WD 2-1960 Wiring Devices. Re- 
vised booklet covers the dimensions of 
the lamp shoulder gauge of medium- 
base lamps, colors of molded com- 
pounds for wiring devices, and the 
dimensions of openings in wall plates. 
35 cents. 

PB 2-1960 Dead-front Distribution 
Switchboards. Describes the features 
of Class I, II, and HI dead-front dis- 
tribution switchboards designed for 
equipment on 600 v or less applica- 
tion and consisting of one or more 
vertical sections designed for floor 
mounting. 25 cents. 


NEMA Booklet 


Electrical Porcelain. Booklet pro- 
duced by the Dry Process Electrical 
Porcelain Section of the National 
Electrical Manufacturers Association 
concisely describes the inherent ad- 
vantages and practical benefits of dry 
process electrical porcelain in electri- 
cal applications. Copies may be ob- 
tained from any of the four following 
listed companies which cooperated in 
its production: The Akron Porcelain 
Co., Cory Ave., P. O. Box 3767, Ken- 
more Station, Akron 14, Ohio; New 
Jersey Porcelain Co., Plum St. at New 
York Ave., P. O. Box 908, Trenton 5, 
N. J.; The Star Porcelain Co., Muir- 
head Ave., Box 1329, Trenton 7, 
N. J.; The Universal Clay Products 
Cos1528"First.StaneesOm Boxclosl. 
Sandusky, Ohio. 


OTS Publications 


The following publications may be 
obtained from the Office of Technical 
Services, Business and Defense Serv- 
ices Administration, U.S. Dept. of 


Commerce, Washington 25, D.C. 
PB 161 805, Research on High 
Temperature Ferroelectric Storage 
Media, by C. F. Pulvari, The Catholic 
University of America. 123 pages, 
$2.75. . 
PB 161 788, High-Temperature In- 
sulation for Wire, by K. N. Harris and 
J. D. Walton Jr., Engineering Experi. 
ment Station, Georgia Institute of 
Technology. Concerns a frit-resin in- 
sulation coating for electric wire that 
is effective at 800°F. 40 pages, $1. 
PB 161 912, Investigation of the 
Effects of Sea Water Immersion on 
the Properties of Glass Reinforced 
Polyester Laminates, by P. M. Gold. 
farb, Material Laboratory, New York 
Naval Shipyard. 46 pages, $1.25. 
PB 161 784, Ultra-High Resistance 
Measurements of Plastics, by A. R 
Blanck, Picatinny Arsenal, U.S. Army 
A report on an Army method fo1 
measuring resistances greater thar 
101® ohms. 14 pages, 50 cents. 
SC.4466(RR), Interim Report or 
Development of Design Criteria for 
Relays. (Covers the period 1 Febru 
ary-31 March 1960.) 57 pages, $1.75 
SC-4519(RR), Interim Report or 
Development of Design Criteria foi 
Relays. (Covers the period 1 June-3! 
July 1960.) 94 pages, $2.25. 
SCDR-280-60, Design Criteria fo: 
Printed Circuit Boards. 65 pages 
$1.75. 


Other Publications 


TS-5523, Recommended Commer 
cial Standard for Schedule A, Types. 
and IT, Polyvinyl Chloride Pipe. (Lim 
ited copies available on request fron 
the Commodity Standards Div., U.S 
Dept. of Commerce, Washington 25 
Dice 

New Specifications on Waxes an 
Applicable Test Methods. New specif 
cations on pure carnauba, candelilla 
and ouricury waxes based on certai 
prescribed wax sampling and_ tes 
methods may be obtained from th 
American Wax Importers and Refir 
ers Assn., 225 West 34th St., Nev 
York 1. 


DISTRIBUTORS 


Earl B. Beach Co., Pittsburgh, Pa. 

Phila. (Clifton Heights) Pa. 
Brooks Electrical Supply Co., Inc., Baltimore, M4. 
John H. Cole, Company, Oklahoma City, Okla. 
Electrical Insulation Sales Co., Rutherford, N. J. 
Electrical Insulation Suppliers, Inc., Atlanta. Ga. 
Electric Motor Supply Company, Denver, Colo. 
Hanna & Ferguson, Rochester, N. Y. 
Hippler Sales Company, Webster Groves, Mo. 
Insulation Manufacturers Corp. 


Chicago, Ill. Cleveland, O. 
Dayton, O. Milwaukee, Wis. 
Detroit, Mich. Pittsburgh, Pa. 


J. F. Kerrigan & Co., Hamden, Conn. 

C. D. LaMoree, Los Angeles & Berkeley, Calif. 

Punt, Inc., Floral Park, N. Y. 

C. E. Riggs, Inc., Portland, Ore., Seattle, Wash. 

J. P. Scanlon, Rochester, N. Y. 

Summers Electric Co., Inc., Dallas, Houston, 
San Antonio, Austin, Texas 

White Supply Company, St. Louis, Mo. 


Export Agent: Lionel-Essex International Corp., New York, N.Y. 


il! principal cities 


lamination of selected electrical 
g materials thoroughly bonded in 
sx or triplex combinations. Typical of 
many Varslot materials available, for 
xample, is Mylar* laminated to 100% 
rag paper. Such Varslot combinations are 
supplied in rolls or sheets and in a wide 
range of thicknesses to meet almost un- 
limited specific applications. Varslot char- 
acteristics include flexibility, toughness, 
high dielectric strength and good resistance 
to deterioration under heat. Combinations 
utilizing other electrical insulating papers 
or varnish-coated Fiberglast with Mylar 
are also available. 


New Jersey Wood Finishing Company 


MANUFACTURERS OF FLEXIBLE ELECTRICAL INSULATION 


WOODBRIDGE, N. J. 


“VARSLOT” Combination Slot Insulation: —— 
Rag Paper and Vartex Varnished Cambric 
Fish Paper and Vartex Varnished Cambric 

Rag Paper and ‘‘Mylar’’* Polyester Film 
Asbestos Paper and ‘‘Mylar'’* Polyester Film 
Kraft Paper and ‘‘Mylor’’* Polyester Film 
Vartex Varnished "‘Fiberglas”t and 
“Mylar’’* Polyester Film 

Special combinations available upon request 


Varnished Cambric Cloth and Tapes 

Varnished ‘‘Fiberglas’’t Cloth and Tapes 

Varnished Silk and Silk Substitute 

Synthetic Resinous Tapes and Extruded Tubing 

Cable Wrapping Tapes 

Polyethylene, Sheets, Tapes and Extruded Tubing 

“VARSIL"’ Silicone Varnished “Fiberglas'’t 
Cloth and Tapes 


* Mylar, Du Pont’s registered trademark t+Fiberglas, Owens-Corning Fiberglas registered trademark 
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BRAND 
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High Temperature 
Transformers with 
Silicone-Glass Bobbins 


A series of transformers used in 
air-borne guidance control units are 
wound on specially formed one-piece 
coil bobbins made from silicone-glass 
laminate. The use of silicone-glass 
laminate qualifies the coil bobbins for 
class “U” (above 170°C) or class 
“H” (200°C) applications. Manufac- 
tured for Foster Transformer Co., 
Cincinnati, by Silicone Insulation 
Inc., Bronx, N. Y., this type of coil 


bobbin is actually being used in con- 
tinuous operation above 250°C and 
has been tested at 400°C for 1000 
hours. 

These bobbins—even the tiniest— 
are made as hand lay-ups. The glass 
cloth, previously impregnated with a 
silicone bonding resin, is so arranged 
that the material from the core flows 
out to form the flanges, thus eliminat- 
ing the usual joint. The entire lay-up 
is placed in a special mold and lami- 
nated into a single unit. This tech- 
nique reportedly allows production to 
close tolerances, and the one-piece 
construction ensures uniform rigidity. 

As a final step after assembly, 
Foster completely impregnates the 
transformers with a silicone varnish 
to provide extra protection and relia- 


bility. 


Corona Rings for 
Mightiest Radio Station 


The world’s mightiest radio station, 
broadcasting for the Navy from 
Machias Bay, Me., with 40 times the 


power of any existing commercial 


broadcasting installation, is outfitted 
with special stainless steel grading or 
corona rings, believed to be the larg- 
est ever fabricated for use on antenna 
insulator strings. 

The antenna system consists of 26 
supporting towers interconnected by 
a spider web of antennae. Each an- 
tenna panel is insulated and supported 
from the towers at each of four points 
by a chain of insulator links 74 inches 
long. In turn each of these long 
strings of porcelain insulators is fitted 
with a pair of the giant grading rings, 
which form a safe gradient for 400,- 
000 volts so that the station’s power 
is not dissipated in corona losses or 
arcing. 

The grading rings are fabricated 
in two sizes from Republic Steel’s 
stainless steel tubing to give the 
needed non-magnetic properties, 
strength, and corrosion resistance to 
salt sea air. 

The larger of the two corona rings 
has a 20-foot diameter mouth pyra- 
mided to a steel plate at the other end 
by six 15-foot legs. The smaller of 
the two rings is similar in construc- 
tion with a 15-foot diameter mouth. 
The rings were designed by Lapp In- 
sulator Co. Inc., LeRoy, N.Y., and 
furnished as part of their insulator 
assemblies. 


Science is resourceful. It couldn’t 
open a day-coach window, so it air- 
conditioned the train. The Kablegram 


? SILK ...NYLON...VISCOSE... ACETATE 


FORTISAN ... ORLON... DACRON and other. 


by 


* Serving 


* Braiding 
Marker or Identification Threads 
Lacing & Tieing Cords 
Served Coverings and Binders 


regular and custom constructed, dyed and 
packaged to “individual” specifications by 
y 


o (Z , o é 
Industrial 4 Ya 


rn Division, 


1407 Broadway, New York 18, N.Y. © CHickering 4-6049 
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Speed Tyin 
Dcrahens/ 


* Cheaper than String 
* Faster than Tying 

* Sure Grip — no Knots 
* New Measuring Cutter 


WRAP TWIST 


Cut tying’ time in half! 
Hanscom-Ties (colorful 
plastic or paper covered 
wire) are the fast, sure way to 
bundle wires, cords, coils, etc. 
. .. temporarily and permanently. 
New Measuring Cutter dis- 
penses faster than ever! Ties 
are cheaper by the spool (as 
little as 9 ft. for a penny!) 


FREE TIE SAMPLES... 
TRY THEM YOURSELF! 


Manscomp-Ties ‘| UTTER 


Pats. and Pats. Pend. 


H. F. HANSCOM & CO., INC., 9 Virginia Ave., Providence 5, R. I., U.S.A. 
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Measuring Cutter 


$™=795 


Complete 


Now NO-BLADE Stripping 
makes wire damage 
impossible! 


THERMO -STRIP 


FOR PLASTIC INSULATION 


e@ For use where absolutely no wire damage 
is permissible 
e Can operate continuously—no warm-up delay 
e Infinitely variable heat control—prolongs 
element life—reduces fumes 


Especially designed to meet zero-defect 
requirements in assembly of missiles 
components, aircraft, computers and other 
precision electronic systems and instruments, 
the new Ideal Thermo-Strip Hot Wire Stripper 
completely eliminates the possibility of nicks, 
breaking or disturbing of strands in even the 
finest wires. Not just a converted soldering 
iron, it is all new, light-weight, easy-to-use, 
and safely removes all 
types of thermo-plastic 
insulation, including 
Teflon. 


COMPLETE... 
READY TO USE... 


Includes 50-watt 
transformer and tool 
of your choice. 
(Shown with Pincer 
mounted for high-speed 
production stripping.) 


PINCER 
Just grip wire, twist, and 
pull off insulation slug 
with heating elements. 


SINGLE LOOP 

For ‘‘probing”’ into miniature 
or crowded assemblies. Just 
put wire end in V-notch 

of electrode. 


Sold Through America’s Leading Distributors 


Elements may be formed for any 
IN CANADA: IRVING SMITH, Ltd., Montreal 


wire size or particular service. 


IDEAL INDUSTRIES, Inc. 
4307-D Park Avenue, Sycamore, Illinois 


ARRANGE 
A TRIAL! 


—-- 75 
I 


ial Have your representative 
arrange a trial for me. [| Send data only now. 


| MAIL TODAY 


re Zone State 
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a 


TWO PLACES TO BE... 


... The New York Coliseum, 
June 5-9, 1961, 


9 
NATIONAL deaths EXPOSITION 
an 


Yes, the June issue of PLASTICS DESIGN & PROC- 


ESSING is more than just the normal type of show issue. 
Sure, it will do an extensive and thorough job on the 
exposition and conference so that all readers will know 
_what new developments will be introduced, where to go, 
-why a new product to be announced at the exposition is 
important, etc. 
| But in addition to this show coverage, the June issue 
will include a once-in-a-lifetime series of ‘tell ‘em how’' 
editorial articles—a ''Design/Processing Selection Guide" 
that will be eagerly read, referred to, and saved. This is 
the type of knowledgeable editorial material that has guts 
_... an exclusive editorial package keyed to the needs of 
the men who buy and specify your products. 
Mailing of the June issue of PLASTICS DESIGN & 
PROCESSING is timed to reach your customers just 
before the exposition—they'll use it to make their plans 
tor exhibits they intend to see, the companies they plan 
‘to contact. And in addition to the regular circulation, 
extra copies of PDP will be distributed at the exposition— 
you get this bonus circulation at no increase in advertising 
rates! 
, PDP—with its 20,000 VERIFIED, signed request CIR- 
CULATION—is the first plastics publication which has 


‘dared to provide waste-free, effective circulation— 


The June Issue of 

PLASTICS DESIGN & PROCESSING 
for UNSURPASSED 

ADVERTISING VALUE 

and EFFECTIVENESS 


YOUR JUNE ISSUE 

ADVERTISING WILL BENEFIT 

FROM... 

y+ Complete Editorial Preview/ 
Guide to the Exposition and 
Conference 

+ Exclusive "Design/Processing 
Selection Guide" Editorial 
Feature 

% Extra Bonus Circulation at 
the Exposition 


qualified subscriptions go only to the plastics processors 


and volume manufacturing users. 

Check the low, full-value advertising rates for PDP. 
Then fill out and mail the space reservation coupon 
below—PLEASE HURRY,<THE JUNE ISSUE “CLOSES 
MAY I, 1961. 


JUNE ISSUE EDITORIAL HIGHLIGHTS 


% Complete listing of exhibitors and their products and 
services. 

% Special article spotlighting new developments to be 
introduced at the exposition. 

% Extensive report giving all details on both the con- 
ference and exposition. 

% ‘'Design/Processing Sélection Guide''—a series of 
exclusive articles prepared by experts in various de- 
sign/processing fields. Readers will get an up-to-date 
picture of materials, processing equipment, produc- 
tion methods, and designs to guide them in their 
selection of equipment and materials. Blow molding, 
injection molding, compression and transfer molding, 
extrusion, coating and calendering, laminating, 'rein- 


forcing, and thermoforming will be some of the top- 


ics covered. 


| 

: PROCESSING: 

| Quantity Size 

|) ar Full Pages 
A os ok: 

ve Vo-lsland Pages 
PLASTICS DESIGN & PROCESSING st et Vo-Pages 
ae ae Ave. See e a-Pages 
Libertyville, Illinois Po weve /4-Pages 
EMpire 2-871 |e Sern \/6-Pages 
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Yes, reserve the following space in the June 1961 issue of PLASTICS DESIGN & 


Your Name 


Title or Dept. 


Company 


Division 


Street Address 


City & Zone 


State 


SS 


CHECK 


PLASTICS DESIGN & PROCESSING 


ADVERTISING RATES 


Ra are based on the total number of insertions of any size used 


}within each contract year. Each page of multiple page advertisements 


| ———_————_ Per Insertion 

» Space | 3 6 ) 12% 

} Size Time Times Times Times Times 

| | page $598.00 $575.00 $552.00 $535.00 $518.00 
2/3 page ‘ 437.00 421.00 404.00 391 .00 378.00 
1/2 page island 374.00 360.00 345.00 335.00 323.00 
} 1/2 page 345.00 331.00 319.00 308.00 299.90 
1/3 page 242.00 232.00 223.00 216.00 209.00 

1/4 page 190.00 183.00 175.00 170.00 164.00 

1/6 page 132.00 128.00 122.00 118.00 115.00 


*Special 24-time rate for full pages only is $494.00 per page. 


Covers: 6 consecutive or alternate issues, minimum contract. Per inser- 
tion rates below include standard blue. For other colors, regular color 
rates apply. 


6 Times | 2nd Cover $748.00 | 3rd Cover $708.00 | 4th Cover $835.00 
12 Times | 2nd Cover 690.00 | 3rd Cover 651.00 | 4th Cover 777.00 


Preferred Positions: Black and white page rate plus 15% additional for 
page | and pages opposite table of contents and ''Editorial Comment’ 
and ''News of Significance'' editorial features (these pages are in front 
portion of magazine). Black and white page rate plus 10% additional 
for all other preferred positions. Colors, bleeds, and other charges on 
preferred position pages are extra. Publisher reserves right to accept 
or reject preferred position advertising and to establish necessary con- 
dition such as size, color, and minimum number of frequency of in- 
sertions. 

Colors: Standard AAAA;: red, orange, yellow, blue, or green. $90.00 for 
| page or less. $150.00 for 2-page spread. Matched color is $60.00 addi- 
tional. Rates on request for more than one extra color and metallic 
colors. 

Bleed Charges: $70.00 per page extra, one page minimum. 

Inserts: When supplied complete by advertiser ready for binding but 
unfolded,’ black and white rates apply. 

Publication Date—June 196! Issue only: May 23, 1961. 

Closing Dates—June 196! Issue only: Final, without proofs, May I, 1961. 
When proof is desired, April 26, 1961. 


PLASTICS DESIGN & PROCESSING 
Lake Publishing Corporation 
Box 270, 311 East Park Ave. 
Libertyville, Illinois 


For the finest in 
teflon’ spaghetti tubing... 
specify chemMvor™ 


Chemplast's Teflon spaghetti tubing is specially manufactured 
to meet the slip-on insulation needs of today’s electronics 
industry. Chemplast tubing provides greater reliability, by 
virtue of its exceptional dielectric properties, resistance to 
high temperatures, flexibility and toughness, uniform color, 
and 100% inspection. With Chemplast spaghetti tubing you 
get all these advantages: 


@ CERTIFIED QUALITY 
Closely controlled dimensions, stress-relieved for dimen- 
sional stability . . . meets the requirements of AMS- 
3653A, MIL-1-22129, 


@ WIDE RANGE OF SIZES: 


Typical Wall 
Class Thickness 
(AWG #22) 


Lightweight 
Thin-wall 
Standard 


Available in eleven standard colors. 
@ PROMPT DELIVERY of all stock sizes. 
e@ CHEMPLAST EXPERIENCE AND SERVICE 


For years a foremost producer of Teflon products, 
Chemplast employs its experience and know-how in the 
manufacture of spaghetti tubing. 

Chemplast also supplies tape, sheets, rods, tubes, and 
machined components of “Teflon’’, Write today for a 
prompt quotation. 


*DuPont’s TFE Fluorocarbon Resin. 
** Chemplast's registered Trademark. 


LFITFMALAS Tine 


j 3 CENTRAL AVE., EAST NEWARK, N. J. 
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People in the News | 


Russell C. Spera has been named 
vice president in charge of production 
for Schaevitz Engineering, Pennsau- 
ken, N.J. 

Chester C. Thompson has joined 
Radiation Dynamics Inc., Westbury, 
L.I., N.Y., as chief electronics engi- 


neer. 


J.V.Muddle 


C.C. Thompson 
John V. Muddle and his associate, 


Joseph A. Caloggero, former sales 
agents, have become New England 
sales representatives with headquar- 
ters in Ashland, Mass., for Rea Mag- 
net Wire Co. Inc., division of Alumi- 
num Co. of America. 

Lee Hennessy has joined the staff 
of Industrial Electronic Rubber Co., 
Solon, Ohio, as technical director. 

The Warwick Wax Division of 
Western Petrochemical Corp. has es- 
tablished a West Coast Sales District 
with headquarters in Pomona, Cal., 
and named Lyle Christiansen as dis- 
trict sales manager. 

PRL Electronics Inc., Rahway, 
N.J., has appointed Stephen Krsna 
chief engineer. 


“A 
S. Krsna 


B. 1. MacDonald 
Bryce I, MacDonald Jr. has been 


named manager of manufacturing en- 
gineering at the Silicone Products 
Department of General Electric Co., 
Waterford, N.Y. At the Pittsfield, 
Mass., Chemical Development Opera- 
tion of G-E’s Chemical and Metallur- 
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gical Div., John J. Keane and Willem 


F. H. Borman have been assigned to ~ 


product development activities. 

Emerson & Cuming Inc., Canton, 
Mass., has appointed Eino J. Luoma 
as physicist. 

William W. Hays, with Atlas Pow- 
der Co. since 1946, has been ap- 
pointed marketing manager of the 
Chemicals Sales Dept. 

The new position of research and 
development supervisor in the delay 
line section of Corning Glass Works, 
Corning, N.Y., has been filled by 
Richard J. Stone, formerly with Cur- 
tiss-Wright Corp. R. V. Hamjian has 
been promoted to distributor sales 
manager for Corning Electronic Com- 
ponents, Bradford, Pa. 

At General Electric Co., Pier A. 
Abetti, previously manager of G-E’s 
EHV project, has been appointed 
manager of the newly-expanded Elec- 
trical Engineering Laboratory in 
Schenectady, N.Y. At the. High Volt- 
age Specialty Transformer Section, 
Holyoke, Mass., G. E. Lewis, formerly 
manager of marketing, has become 
manager of engineering succeeding 
S. T. Maunder, who is now advanced 
engineering consultant. M. J. Ali- 
mansky, section general manager, is 
now also acting manager of market- 
ing. At the Silicone Products Dept., 
Waterford, N.Y., K. J. Morray has 
been named sales manager to succeed 
Thomas J. March, who is now man- 
ager of sales operations of G-E’s 
newly-established Internal Automa- 
tion Operation in Schenectady. 


K. J. Morray W.W. White 


Warren W. White has been moved 
up to the newly-created post of assis- 
tant director of engineering for the 
Aeronautical and Instrument Div., 


Robertshaw-Fulton Controls ‘Co., A 
heim, Cal. ' 

Harry L. Hildebrand has bee 
appointed to the newly-created posi 
tion of general manager of Dytronie 
Inc., Rochester, Mich., die-stampe 
circuit manufacturing subsidiary 6 
Taylor Fibre Co. 

H. P. Roberts has been name 


general manager of The Siegle 


Crop.’s Space Systems Technolog: 
Group, Inglewood, Calif. 

The Iten Fibre Co., Ashtabula 
Ohio, has promoted Wayne E. Brook 
to general sales manager and a 
pointed Joe R. McMillan Ohio distri 


sales manager. 


vé 
W.E. Brooks J. R. McMillan 
Philip A. Thomas has been pre 


moted to assistant director—develop 
ment for Union Carbide Plastics Co. 
Bound Brook, N.J. 

James J. Keegan, formerly desig 
engineer with Precision Transforme 
Corp., has joined Special Electric Co 
Chicago, as an application engineel 

Loral Electronics Corp., New Yor 
City, has appointed two new divisio 
managers: Boris Cohen for the Ant 
Submarine Warfare Div. and Sant 
Scibilia for the Passive Detection Dit 
Cohen has been with the compan 
since 1952 and Scibilia has been wit 
it since 1948. 

At Clarostat Mfg. Co. Inc., Dove: 
N.H., resistor manufacturer, Pai 
Harris has been appointed staff eng 
neer. 

Raymond C. Mildner, former chi¢ 
technical officer of Telegraph Cor 
struction and Maintenance Co., Ltd 
England, has joined the Plastics Dept 
Dow Chemical Co., Midland, Mich 
as a technical specialist in dielectr: 
insulation for power and communic: 
tion cables. (Continued page 68 


For the first 
time phenolic 
XXXPC laminates 
with... 


both 
FLAME RETARDANCE 
and 


COLD PUNCHABILITY 


New Resinox 495 Varnish makes it possible for the first time to produce phenolic laminates with 
both flame retardance and excellent cold punching characteristics. Paper-based laminates impregnated 
with Resinox 495 meet the electrical, physical, and mechanical requirements of NEMA standards for 
XXXP and XXXPC copper-clad laminates—yet they cost far less than other laminates with 
equivalent properties. 


Laminates made with Resinox 495 are especially recommended for printed circuits used for commercial 
radio and TV applications, and as copper-clad laminates for electronic computers and military applica- 
tions, or for any other application where flame retardant laminates are desirable or mandatory. Use 
coupon below for additional data, and list of leading laminators now supplying laminates made 
with Resinox 495. RESINOX: REG. U.S. PAT. OFF. 


MONSANTO CHEMICAL COMPANY, Plastics Division 
Room 808, Springfield 2, Mass. 


Please send me technical data bulletin on Resinox 495, also list 
of laminators supplying laminates made with it. 


Monsanto 


(0) 


MONSANTO cnmator in PLASTICS 


NAME, TITLE. 


COMPANY. 


ADDRESS 


CITY. ZONE. STATE. 
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Lester E. Johnson, previously in 
plastics sales with Crystal-X-Corp., 
has joined the Philadelphia sales staff 
of Commercial Plastics & Supply 
Corp., New York City. 

Robert B. Fulton has been elected 
president of the Sequoia Wire and 
Cable Co., a wholly-owned subsidiary 
of Anaconda Wire and Cable Co. He 
is replaced as manager of Anaconda’s 
Orange, Cal., plant by Charles E. Van 
Hoy, formerly assistant superintend- 
ent at the company’s Muskegon, 
Mich., plant. James P. Ruch, pre- 
viously assistant superintendent at 
the Marion, Ind., plant, replaces Van 
Hoy in Muskegon, and John A. Barris 
has been moved up from assistant 
superintendent to superintendent of 
the Sycamore, Ill., plant. Frank B. 
Dickey has been named to the newly 
created position of manager, Magnet 
Wire Div. New manager of sales for 
the Government and Defense Div., 
succeeding retiring Max Rubenstein, 
is William S. Shanahan, formerly dis- 
trict sales manager in Philadelphia. 
Edward J. I. Davies replaces Shana- 
han in Philadelphia. 


R. B. Fulton 


C. E. Van Hoy 


At the Norton Co., Worcester, 
Mass., Ralph F. Gow has been elected 
president. John Jeppson succeeds him 
as executive vice president. Milton P. 
Higgins, president since 1946, has 
stepped up to chairman of the board 
succeeding George N. Jeppson, who 
remains on the board as honorary 
chairman. 

Several staff changes have been 
made by Sylvania Electric Products 
Inc., subsidiary of General Telephone 
& Electronics Corp. At Waltham, 
Mass., Dr. Ward C. Low has been 
appointed senior staff specialist — 
development planning, and Curtis A. 
Haines has been named vice presi- 
dent—product and facilities planning, 
Sylvania Electronic Systems Division. 
Edward W. Doty has been promoted 
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to manager of the division’s Product 
Development Organization. Charles E. 
Jacobs Jr. has been appointed a proj- 
ect manager at the Waltham Labora- 
tories. In Needham, Mass., Richard B. 
Bean has been made program man- 
ager of the Systems Engineering and 
Management Operation, and J. L. 
Clark has been appointed manager 
of the BMEWS program. Dr. Robert 
M. Bowie, vice president of General 
Telephone & Electronics Laboratories 
Inc. and general manager of its Bay- 
side (N.Y.) Laboratories, has been 
assigned to the New York headquar- 
ters staff of GT&E Laboratories. Dr. 
Bernhard E. Bartels has been elected 
a vice president and appointed direc- 
tor of research at Bayside. Dr. Ru- 
dolph G. E. Hutter has been appointed 
chief engineer, Microwave Device 
Operations of the Electronic Tube 
Division in Mountain View, Calif., 
and Williamsport, Pa. 

John C. Soult has been assigned to 
the Chicago district sales office, Con- 
tinental-Diamond Fibre Corp., New- 
ark, Del. 

Robert C. Bennett Jr., president of 
Wheatland Electric Products Co., Car- 
negie, Pa., has been elected a director 
of Barker & Williamson Inc., Bristol, 
Pa., manufacturer of electronic equip- 


ment and components. 


# 


Bennett 


M. L. Roth 


R. C. 


Alpha Wire Corp., New York City, 
has appointed Martin L. Roth dis- 
tributor sales manager. 

John V. McGuire has been pro- 
moted from assistant general manager 
to general manager of the Allis- 
Chalmers Pittsburgh Works. He suc- 
ceeds D. A. Griffith, now serving as 
purchasing agent there. 

The Western Petrochemical Corp. 
has appointed Charles Rand Jr., for- 
merly with Hooker Chemical Co., as 
Midwest district sales manager. 

Mycalex Corporation of America 
has appointed Henry Harfield a mem- 


ber of the board of directors | 
named Michael Forrestal, son of th 
wartime Secretary of the Navy, secre 
tary. Both are members of a Ne 
York law firm. 


ha 


H. Harfield M. Forrestal 


New appointments at the CALMA( 
Div., California Magnetic Contre 
Corp., North Hollywood, Calif., in 
clude: J. B. Berger, vice president am 
manager of the equipment section 
Kenneth Zehner, chief engineer fo 
the component section; and Arnol 
Jarmaine, sales manager. 

Edward C. Telling has been name 
manager of the Carriage Goods Diy, 
The Brewer-Titchener Corp., Cort 
land, N.Y., manufacturer of electrica 
pole line hardware. 7 


- 


C. Telling 


@ 
W. G. Stiffler 


Walter G. Stiffler has joined th 
Reliance Electric and Engineerin 
Co., Cleveland, as senior insulatiot 


E. 


engineer. 

Kenneth G. Llewelyn has beet 
named president of New York Trans 
former Co. Inc., Alpha and Phillips 
burg, N.J. He is succeeded as vic 
president and general manager b 
Martin E. Zernick, formerly with Gen 
eral Electric Co. 

Consolidated Electrodynamic 
Corp., Pasadena, Calif., has promote 
Herbert I. Chambers to director o 
engineering for its new Data Record 
ers Div. Department manager appoint 
ments in the division include: John P 
Moffat Jr., Datagraph engineering 
Fred F. Grant, Datatape engineering 
John J. Smith, custom products; an 
Edgar E. Hotchkin, magnetic head 


For Greater Reliability — 


Capacitors, coils, and electronic ‘‘building 
blocks’. . . Miniature transformers, and trans- 
mission line transformers . . . Printed circuits, 
relays, terminal boards and other electrical and 
electronic assemblies can be made to perform 
with higher reliability when they are impreg- 
nated, potted, or encapsulated with epoxy. And 
when the materials used are based on RCI 
EPOTUF epoxies, you are using the epoxies pro- 


Synthetic Resins e Chemical Colors ¢ Industrial Adhesives ¢ Phenol 
Hydrochloric Acid « Formaldehyde « Phthalic Anhydride 
Maleic Anhydride ¢ Ortho-Pheny!lphenol ¢ Sodium Sulfite 
Pentaerythritol e Pentachlorophenol ¢ Sodium Pentachlorophenate 
Sulfuric Acid « Methanol 


REICHHOLD CHEMICALS, INC., 


Epoxy Resins 


Improve perform 


duced by the most modern process to achieve 
continuous product uniformity and high qual- 
ity. In fact, the low residual hydrolyzable 
chlorine in RCI Epotur epoxies also makes it 
possible to achieve higher electrical properties. 

For information on epoxy resin formulators 
who use EporuF epoxy resins and hardeners, 
or for data on pure EPOTUF resins and special 
curing agents, get in touch with RCI. 


Creative Chemistry... 
Your Partner in Progress 


RCI BUILDING, WHITE PLAINS, N. Y. 
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For further information on these 
products print the item number on the 
Reader Service Inquiry Card on the 
back cover. Fill out and mail the card 
—no postage is required. Insulation 
will immediately forward your in- 
quiry to the manufacturers concerned 
so that they can send you more infor- 
mation promptly. 


Flexible Flake Glass 
Composite Insulation 


New flake glass paper reportedly 
can be fabricated into a broad range 
of composites in all temperature 
classes of flexible electrical insulation 
for motors, generators, transformers, 
coils, and wire and cable applications. 
Three current composites consist of 
flake glass paper laminated to “Mylar” 
film and/or woven glass cloth. Since 
the flake glass paper can be bonded to 
a great number of other materials, it 
is thought that an almost unlimited 
range of functional properties or char- 
acteristics can be “tailored” into com- 
posite insulations. Realistic applica- 
tions for flake glass paper composites 
are said to exist where composites of 
mica paper, mica splittings, or asbes- 
tos papers are now being used. The 
flake glass paper can be combined 
with electrical grade papers, woven 
glass cloth, Mylar film, 
glass cloth, nonwoven synthetic fiber 
mats, etc. The flake glass paper re- 
portedly compares in price with rag 
paper and asbestos papers, and is 
approximately one-third the cost of 


varnished 


mica paper or mica splittings. Bro- 
chure and samples available. Milam 
Electric Mfg. Co., 1100 Elmwood 
Ave., Providence 7, R.I. 
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Precision-Moldable Ceramoplastic 
For Use to 1200°F 


New “Supramica” 620 BB ceramo- 
plastic electronic insulation is said to 
operate at 1200°F, to mold to intricate 
shapes with superior accuracy, and to 
provide a true hermetic seal (photo 
shows chip detector plugs hermeti- 
cally sealed with molded 620 BB). It 
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New Products 


is also claimed to be resistant to 


nuclear radiation and impervious to 
humidity, oil, water, and organic sol- 
vents. Other advantages cited are high 
dielectric strength (270 vpm), excel- 
lent arc resistance (300 seconds), 
negligible electrical loss (.020 loss 
factor at 1 megacycle), and high elec- 
trical resistance (1 x 10° ohm—cm at 
932°F). Mycalex Corporation of 
America, 30 Rockefeller Plaza, New 
York, N.Y. 
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Clad Epoxy-Paper Laminate with 
High Strength, Consistent Electricals 


A new copper-clad epoxy resin- 
paper base laminate has been devel- 
oped for printed circuit and other 
electronic applications requiring high 
strength and consistent electrical 
properties over a wide range of hu- 
midity levels. The new material, grade 
65M 24, reportedly withstands a wider 
range of humidity than do superior 
grades of phenolic resin/paper base 
laminates and is less expensive than 
NEMA G-10 and G-11 glass base/ 
epoxy resin laminates. It is also said 
to afford good punchability at room 
temperature and to be superior to 
standard cold punch phenolic-paper 
based laminates in flexural strength 
(24,000 psi with the grain), bond 
strength (9 lbs average), and solder 
resistance (20 seconds to solder at 
500°). It is classed as a non-burning 
Electrical properties cited 
include: a dissipation factor of 0.034 


material. 


at one megacycle; dielectric constant 
of 4.5 at one megacycle (after 24 hrs 
immersion in water at 50°C) ; insula- 
tion resistance of 100,000 megohms; 
volume resistivity of 1,000,000 meg- 
ohms-cm; and a surface resistance of 


1000 megohms (after 96 hrs’ condi- 


tioning at 34°C and 90% RH 
Micarta Div., Westinghouse Electr 
Corp., Hampton, S.C. 
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Urethane Elastomer Resin for 
Fast Molding and Extruding 


Mass production of urethane ela 
tomer items by fast, low-cost injectio 
and transfer molding or extrusion — 
possible with a new resin, trad 
named “Texin”. Supplied in granula 
form to molders and extruders, — 
reportedly cuts part-forming time fe 
cured urethane elastomer parts frot 
hours to seconds. Previously, produe 
tion of urethane elastomer items er 
tailed a liquid casting method. Extn 
sion of the urethane elastomer stoe 
for tubing, profiled channeling, an 
cable jacketing is also expected to b 
practical. Major properties reporte 
for Texin are exceptional toughness 
resistance to abrasive wear, oils, an 
solvents; plus a combination of hare 


ness with elasticity. Mobay Chemie: 
Co., Pittsburgh 5, Pa. 
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Printed Circuit Protective Coating 


Hexcel 1260 is a new polyurethan 
two component, non-toxic, thermose 
ting, film-forming coating for the pre 
tection of circuit boards. It is said t 
provide a dielectric strength of 100 
vpm, dielectric constant of 1.4, exce 
lent water and solvent resistance, an 
to set dry to the touch in an how 
Baked at 160°F for two hours, it re 
portedly has a Sward hardness of 3 
and rates 60 in flexibility (impact pe: 
centage). The solution has an 8-h 
pot life and, containing 56% solid 
is suitable for brush, dip, or spra 
application. One component contair 
a solution of a high molecular weigt 
polyisocyanate, with very little exces 
diisocyanate present. The other con 
ponent is a solution of polymeri 
polyol with suitable additives to pr 
vide fast cure, good wetability, ¢ 
surface and bubble release. Replace 
ments can be made by solderin 
through the coating which will me 


Butyl rubber insulates modern bus duct systems. 


Butyl rubber insulates modern high-voltage transmission lines. 


Butyl rubber insulates modern high-voltage transformers. 


best way to handle electricity 


njay Butyl tops all vulcanizable 
abbers in electrical and dielectric 
roperties ... in resistance to corona 
nd ozone breakdown and water ab- 
yrption. Its high dielectric strength 
sures against electric breakdown 
nder normal or surge voltage. Its 
eat resistance permits higher cur- 
ant flow for a given conductor size. 
utyl also offers outstanding resist- 


ance to weathering and sunlight... 
chemicals ... abrasion, tear and flex- 
ing ... superior damping properties 
...unmatched impermeability to gases. 
Result? Butyl is ideal for wire and 
power cable, transformers, tapes, bus 
bars, and other insulation applications. 

Find out how this versatile rubber 
can improve your product. Contact 
Enjay at 15 West 51st Street, New 


ENJAY CHEMICAL COMPANY 


DIVISION OF HUMBLE OIL & REFINING COMPANY 
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York 19, N. Y. Enjay does not 
make insulation. It supplies Butyl 
rubber to manufacturers of scores 
of different electrical products. 
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MOSINEE maxes MAGIC WITH PAPER 


Laminating and 


Coating Papers 


Developed to your require- 

ments for performance un- 

der conditions of moisture, 

mold, fire, low tempera- 

tures, etc. 
Ideal for laminating with foil, _ 
glassines, films, etc... . for 
coating with waxes, plastics 

_ resins, organosols, plastisol 
Uniformly hard, sound rolls 

_without soft spots or 

_ gations. Free from s 

_ other imperfections. 


FREE—DATA FILE 
AND PAPER TERMS 
DICTIONARY 


Write Dept. |S-4 


-MOSINEE 


PAPER MILLS COMPANY 


MOSINEE, WISCONSIN 
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back cleanly. Hexcel Products Ine, 
P. O. Box 277, El Segundo, Calif. 
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Flame-Retardant, Cold-Punching 
Glass Fabric-Epoxy Laminate 


A new NEMA G-10 glass fabrie 
epoxy laminate features flame retard= 
ancy (zero extinguishing time), supe: 


rior cold-punching, and _ increased 


printed circuit boards in ground and 
airborne computers. Fabricated parts 
made from 614 reportedly show that 
“haloing” and edge-lifting are vir 


tually eliminated, allowing closer and 


provides better plated-through holes 
and superior circuit reliability under 
humid conditions. The grade can be 
fabricated satisfactorily at normal 
room temperatures and does not 
soften under exposure to trichloro- 
ethylene vapors to the extent that con- 
ventional epoxies do. Grade 614 also 
meets NEMA specifications for NEMA 
FR-4, a fire retardant G-10. Military 
specs MIL-P-13949B, type GF, are 
met by Di-Clad 614, and Dilecto 614 
is pending approval under MIL-P- 
18177B as type GEE. Continental- 
Diamond Fibre Corp., Newark 17, 
Del. 
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Improved Polyethylene Resins 
For Wire Coatings 


A new line of high-density poly- 
ethylene resins, trademarked “Forti- 
flex” R, are reported to offer greater 
toughness and processing versatility 
for a broader range of product appli- 
cations and markets than conventional 
linear polyethylene. Initial volume 
end uses foreseen for Fortiflex R 


First complete line of 


solderable Magnet Wires for the 


NYLEZE® Class B (130°C) 


S-Y BONDEZE® 


SODEREZE® 


GRIP-EZE® 


Electrical Industry! 


a tough, all-purpose, solderable wire for your most 
severe applications. Especially suited for use in high 
speed automatic winding equipment or wherever ex- 
treme varnish or compound treatment is involved. 


a self-bonding wire with underlying Nyleze® film, solder- 
able at low temperatures. The high temperature cut- 
thru resistance of the Nyleze® film will reduce the num- 
ber of shorts in your coils. 


the solderable wire with exceptional ‘‘Q’’ characteristics 
proven over the years in thousands of customer appli- 
cations. 


the solderable film wire with controlled surface friction 
for use in lattice-wound coils. A special surface treat- 
ment provides mechanical gripping between turns and 
keeps the wire in place. 


All Phelps Dodge solderable magnet wires are red in color. 


Any time your problem is magnet wire, consult Phelps Dodge for the quickest, surest answer! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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solve WIRE-STRIPPING PROBLEMS 


with NEW @keazeo) GLO-MELT WIRE = 


FAST, FLEXIBLE AND ECONOMICAL 
REMOVAL OF ALL PLASTIC 
INSULATED WIRE 


Wire stripping problems fade away with a 
Wassco Glo-Melt wire stripper. This new tool 
is a cool, light, highly flexible hand piece with 
a single, heavy duty Nichrome cutting ele- 
ment for long life. It can be used for on the 
job applications or for bench work with 
optional foot control. The Wassco Glo-Melt 
wire stripper gives you a cleaner, faster job e CUTS REJECTIONS 

. is perfect for hard-to-get-at places . . . 
strips insulation including Teflon, Nylon and 
fiberglass up to No. 8 insulated wire with a 
simple twist of the wrist. No sharpening or 
adjusting,—just plug in and you are ready 
instantly to do a perfect stripping job with 
speed and ease. Inquire about our 10 day 
free trial. 


e INCREASES JOB EFFICIENCY 


+ PP aR 4 
famerican Beayty 
et CTRIC IRONS 
SINCE - 
1694 
cbamemes 


GOT DIVISION 


AMERICAN ELECTRICAL HEATER COMPANY 


DETROIT 2, MICHIGAN 
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STOCK 
Uylou 


BOBBINS 
and COIL FORMS for: 


Transformers 

Relays 

Motors 

Solenoids 

Cup Cores 

‘“*C”’ Cores 

IF-RF and Oscillator 

Coil Forms 

@ Many Others 

Largest stock assortment available for 
immediate delivery without tool cost 


. also, custom molded bobbins and 
coil forms to your specifications. 


AMERICAN 
MOLDED 


Forward samples or blue prints for our 
design recommendations. Let us show 
you how our exclusive insulated lead 
slot and insulated lugs can reduce your 
cost. Send for free samples and 
catalog. 


American Molded Products Company 
CHICAGO 22, ILLINOIS 
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2721 WEST CHICAGO AVENUE 


resins include automobile and appli- 
ance parts and electrical wire cover- 
ings. Extensive market test applica- 


tions reportedly have indicated that” 


wire coating can be extruded from 
the resins at substantially faster rates, 
Celanese Corp. of America, 180 Madi- 
son Ave., New York 16. 


Print No. Ins. 106 on Reader Service Card 


Class H Insulating Rod Stock 


“Vitae 
rod stock combining fiber glass re- 


is a new class H insulating 


inforcement with a new high tempera- 
ture resin system. The rod stock is 
engineered for duct-spacer sticks in 
class H dry-type transformers and 
applica- 
tions calling for 180°C performance. 


other insulating/structural 
Properties are said to equal or exceed 
those of silicone-glass rod (flexural 
strength as received and after 200 hrs 
at 250°C (photo) is 25% higher than 
silicone, and compressive strength 
after 200 hrs at 250°C is as much as 
three times that of silicone). Price re- 
portedly is approximately 25% less 
than published prices for silicone rod. 
Property data and samples available. 
The Glastic Corp., 4321 Glenridge 
Road, Cleveland 21, Ohio. 
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Glass Base Epoxy is Flame 
Retardant and Easily Fabricated 


A new grade of glass base, flame- 
retardant, epoxy resin laminate has 
been developed to meet the demand 
for a more easily fabricated flame- 
retardant epoxy. New G-10-839 has a 
natural green color. In 
1/16” thickness, it can be sheared 


translucent 


and punched with minimum heating. 
Dielectric breakdown parallel to lami- 
nations, step-by-step test (condition 
A, D-48/50) is 52.2 + kv. Insulation 
(ASTM taper pin, C-96/- 
is reported as 141,000 meg- 
G-10-839 can be furnished 
copper-clad, and is said to meet the 
requirements of MIL-P-13949, Spauld- 
ing Fibre Co. Inc., 310 Wheeler St., 
Tonawanda, N.Y. 
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Improved Intermediate 
Cures Epoxy Resins 


An improved intermediate for use 
as a curing agent for epoxy resins is 
said to be more stable under acceler- 


i 
“|ted heat tests and considerably 
siighter in color. The product, meta 
viehenylene diamine, ranges from light 
[ray to tan flakes. It reportedly has 
10 ammonical odor and 


offers a 
tting point of 62.6% minimum, 


Aniline Div., 
iAllied Chemical Corp., 40 Rector St., 
New York 6.’ 


Vrint No. Ins. 109 on Reader Service Card 


Yorous Alumina for High Temperature, 
tigh Power Are Applications 


A porous alumina has been devel- 
»ped for use as insulation in high 
Femperature, high power arc applica- 
tions, such as circuit breakers, light- 
Yning arresters, arc diffusion systems, 
Hand others. Porous alumina resists the 
emperature of a high-powered arc. It 
also helps dissipate the energy of the 
jarc through outgassing and the rough, 
porous surface permits the plasma of 
ithe arc to seek out each individual 
cavity or depression. The air within 


Wpands from the heat of the arc and 


tends to quench the arc. Other fea- 
i C . 
‘tures cited are impact strength (two 


‘to three times that of zirconia) and 
light weight. Electronic Mechanics 
Inc., 101 Clifton Blvd., Clifton, N.J. 
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‘Color Stabilized Polycarbonate Resin 


_ A color stabilized grade of “Lexan” 
polycarbonate resin is stated to offer 
improved appearance and better opti- 
cal qualities. Identified as Lexan 101, 
it reportedly has the same excellent 
physical, electrical, and chemical 
properties associated with the earlier 
Lexan 100. However, the 101 resin 
will exhibit luminous transmittance 
values 5-10% higher because darken- 
ing during processing and molding is 
prevented by the color stability addi- 
tive. The new grade is expected to 
expand opportunities for polycarbon- 
ate resin in electrical and electronic 
housings, aircraft instruments, light 
diffusers, and other components where 
transparency and translucency are im- 
portant. General Electric Co., Chemi- 
cal Materials Dept., Pittsfield, Mass. 
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Hardeners for Epoxy Systems 


A new hardener designated “Aral- 


jthe pores of the material structure ex- 


Tubing ; Sleeving 
Insulated Wire 


HYGRADE SR-398 SILICONE RUBBER-COATED FIBERGLASS SLEEVING 


A superior silicone rubber compound over fiberglass produces a tough, nearly glass-smooth 
surface for higher abrasion and cut-through resistance. Tested to MIL-T-5438 specs. Tensile 
strength 1000-1200 psi, yet expands to slip over terminals, connections. High dielectric strength 
(8000v) maintained even after continuous use at rated 210°C temperature. 


HYGRADE SR-404 FIBERGLASS REINFORCED SILICONE RUBBER SLEEVING 


Highest cut-through resistance obtained by use of high strength rubber compound with em- 
bedded fiberglass braid reinforcement. Exhibits almost no longitudinal stretch, yet expands 
in diameter and returns to normal size; especially useful where sleeving must slip over odd 
shapes in installation. Excellent corona, oil resistance. Available only in larger sizes. 


FLEXITE SR-200 SILICONE RUBBER EXTRUDED TUBING 


The answer where superior flexibility is required. Rated for continuous use at 200°C, yet 
equally suitable for low temperature applications. Outstanding elasticity, durability, compati- 
bility, and electricals. Excellent corona resistance makes FLEXITE SR-200 the first choice for 
high-voltage, high-temperature uses. Performs to MIL-R-5847C specifications. 


FLEXLEAD SILICONE RUBBER INSULATED WIRE AND CABLE 


Extruded silicone rubber insulation over a variety of conductors from solid to extra flexible. 
Combines outstanding electricals with high resistance to corona, oils, abrasion and weathering. 
Meets MIL-W-16878C (600v and 1000v ratings). Special cables with jackets of braided fiber- 
glass or metal shielding are engineered and manufactured to your specification. 


Write, phone, or wire for test samples and additional data. 


L.FRANK Dovel qa & SONS 


SINCE 1922 


; | SOURCE for EXCELLENCE in 


Insulating Tubings, Sleevings, and Lead Wire 


NORRISTOWN. PENNSYLVANIA 
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-R/M NOVABESTOS’ TAPE 
protects cables 
in atomic subs 


Only top-quality materials make the grade with suppliers 
of components for new atomic submarines. Novabestos 
high-temperature tape plays an important role in protect- 
ing cables installed in these advanced underwater craft. 


The cables shown are produced in accordance with spec- 
ifications MIL-C-2194 D and MIL-C-915-A. They utilize 
Novabestos tape as a binder and firewall. 


Resistance to heat, water and corrosion, as well as good 
handling strength, make Novabestos tape a favorite with 
cable manufacturers. The cost per unit area is low. 


Novabestos tape comes in a variety of asbestos and glass 
combinations and in many thicknesses, widths and core 
diameters. Have an R/M insulating specialist tell you 
more about the advantages Novabestos tape offers. 


ASBESTOS TEXTILE DIVISION 


RAYBESTOS- MANHATTAN, INC. 


Manheim, Pa. 
SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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dite” DP-125, is a low-viscosity, modi- 
fied polyamine developed for curing 
Araldite DP-437 flexible epoxy resin 
or blends of DP-437 and other liquid 
epoxy resins. Systems employing the 
new hardener can be cured at room 
or elevated temperature. Advantages 
reported are: low initial viscosity of 
resin-hardener mix (1000-1500 cps), 
excellent elongation properties with 
good tensile strength, excellent resist- 
ance to age hardening (no change 
after 90 days at room temperature), 
and similar end properties result from 
systems cured at room temperature 
or at 100°C. Recommended applica- 
tions include adhesives, caulking and 
sealing, electrical potting, impregnat- 
ing, and others. Information and sam- 
ples available. A second epoxy curing 
agent, Araldite DP-116, cures at room 
temperature in 45 seconds to five 
minutes depending on thickness of 
sample. The hardener is particularly 
suitable for electrical repair kits and 
for laminating and “gel” coats. In 
addition to its rapid curing, DP-116 
is stated to offer the following advan- 
tages: easy mixing ratios, viz. 50 
parts per 100 parts of resin; non- 
flammable; none or very little fuming 
on gellation; and lower exotherm dur- 
ing cure. Experimental samples and 
further information available. CIBA 
Products Corp., Fair Lawn, N.J. 


Print No. Ins. 112 on Reader Service Card 


Glass-Epoxy Laminate With 
Close Tolerance Thickness 


A glass-epoxy laminate with a 
thickness tolerance of =.004” on 
1/16” sheets is said to be micrometer- 
rated over 100% of the sheet area, 
exceeding the class II tolerances of 
MIL-P-13949B (=£.005’’). Industrial 
grade FF-91 was developed as plug- 
in connector material for electronic 
computers. The new laminate is avail- 
able copper clad or unclad. Formica 
Corp., a subsidiary of American 
Cyanamid Co., 4614 Spring Grove 
Ave., Cincinnati 32, Ohio. 
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Polypropylene with Wide Range of 
Flow Rate and Impact Resistance 


New “Tenite” polypropylene is 
offered in an extremely wide range 
of flow rates and a wide variety of 
impact-resistant formulas. In  elec- 


| trical applications such as extruded 
/ wire coverings, its low ash or residue 
| is said to be advantageous (low dis- 
I sipation factor required for high fre- 
) quency. insulation is largely dependent 
| upon a low ash content in the resin). 
| Other properties listed include heat 
) resistance, surface gloss, hardness and 
) stain resistance, stiffness, flexibility, 
| processability, chemical resistance, 
) stress crack’ resistance, and dimen- 
sional stability. Eastman Chemical 


Products Inc., Plastics Div., Kings- 
/ port, Tenn. 
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| Cast Epoxy Rod for 
| Electronic Winding Forms 


Formulated to meet the most rigid 
| specifications when used for precision 
wirewound resistors under MIL-R- 
93B, a new line of cast epoxy rod 
materials, BMCO 2000 series in stand- 
' ard colors and diameters, is available 
with a wide selection of various types 
: and percentages of inert fillers. Prop- 
erties featured are high volume re- 
. sistivity at high temperatures (0.19 x 

101© @ 180°C) and high heat distor- 
tion (133°C @ 264 psi). These rods 

reportedly can be machined economi- 

cally using conventional shop tech- 

niques. Resistor bobbins and thin wall 

shells machined from this epoxy mate- 
rial give evidence of maintaining 
excellent dimensional stability. Boon- 


ton Molding Co., Boonton, N.J. 
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Three DAP Molding Materials 
For Electrical/Electronic Uses 


Three new reinforced diallyl phthal- 
ate molding compounds include: RX 
1260, a flame-resistant, mineral-filled 
diallyl phthalate free from magnetic 
particles. The material, which con- 
forms to MIL-M-14E, Type MDG, 
reportedly offers outstanding electri- 
cal properties even after exposure to 
high humidity. Other features re- 
ported are excellent dimensional sta- 
bility, chemical resistance, and supe- 
rior moldability, particularly around 
metal inserts. It is recommended for 
electrical and electronic components 
such as connectors, terminal boards, 
potentiometers, and computer pro- 
eram-boards. Generally similar to RX 

1260 but compounded for tempera- 
ture resistance up to 500°F, RX 1280 


All Borthig insulating varnishes have met the r 
requirements of both laboratory and field tg 


BORTHIG K-3833, One varnish suitable for Class A, 


B and F applications. A new polyester modified 

insulating varnish. Motorette test shows more than 
30,000-hour life expectancy for Class F temperature operation. 
Approved for type M, grade CB, MIL-V-1137A. 


BORTHIG K-252, years of field experience have established 
the reliability of this Class B modern type, heat-reactive baking 
varnish. Motorette test shows 30,000-hour life expectancy. 
Approved for type M, grade CB, MIL-V-1137A. 


BORTHIG K-3829 EPOXY BAKING VARNISH 

is a thermo-setting varnish which requires no activator and cures 
entirely by heat induced polymerization. Laboratory tests 

and field experiences show K-3829 to have higher values for wet 
and dry dielectric plus excellent bonding strength 

and corrosion resistance at higher temperatures (up to 165° C). 
It is recommended to meet the toughest conditions 

of operations. Motorette testing shows 30, 000 hour-life 

at Class F temperatures (155° C). 


Also look to Borthig for the latest in EPOXY RESIN®: 
COMPOUNDS for the incapsulation of ic 


electric motors, transformers and electronic units. ASSOCIATE 
MEMBER 


Our laboratory will be pleased to cooperate emper 
in any of your insulating problems. N.£.M.a. 


GEORGE C. BORTHIG €O., INC. 


(33 SUBSIDIARY OF STANDARD TOCH INDUSTRIES, INC. 
<R MARK 
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is a mineral-filled diallyl isophthalate 
molding compound which conforms to 
MIL-M-14F, Type MDG. Low mold 
shrinkage is said to permit mold inter- 
changeability with other high tem- 
perature molding compounds, such as 
low-loss phenolics. It is not classed as 
flame-resistant. A glass fiber rein- 
forced material in the isophthalate 
group, RX 1380 also offers tempera- 
ture resistance up to 500°F and con- 
forms to MIL-M-14F, Type SDG. Its 
stated excellent electrical properties 
in the presence of moisture, high 
strength, heat resistance, and dimen- 
sional stability recommend it for 


Hess Goldsmith Fiberglass Tapes serve 


critical insulation and structural appli- 
cations. Rogers Corp., Rogers, Conn. 
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Low-Shrinkage ‘Teflon’ Tape 
For Insulating Wires 

Reject rate of small diameter braid 
jacketed cable reportedly can be 
reduced from 10% to less than 1% 
by employing a new low-shrinkage 
Teflon (TFE resin) tape. The im- 
proved product is a regular skived 
tape with controlled low-shrinkage— 
no more than 2% change in any 
dimension when heated at 730°F for 
15 minutes. Other properties cited 
include tensile strength at .003” of 


your most precise requirements. Over 


150 varieties, in widths of 44-162 -1n 


thicknesses from .003” to .025”. All meet 
highest quality standards. All are in 

stock at 15 distribution centers located 

in major cities from coast to coast. Buriingdn 


Horace Linton Division, Hess, Goldsmith & Co., Inc. 


Makers of Quality Fiberglass Tapes...including Hesgon e 
1400 Broadway, New York 18—A division of Burlington Industries 
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4000 psi minimum and elongation 
of 300% minimum, and dielectric 
strength of 2700 vpm minimum. 


Dixon Corp., Bristol, R.I. 
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Epoxy Powder for Spray-Coating 
Electrical/Electronic Parts 


A one-part epoxy resin powder in- 
troduced as an aerated bed coating 
for insulation of electrical and elec- 
tronic parts can also be applied suc- 
cessfully by the spray method. Spray 
application of “Scotchcast” electrical 
resin No. XR-5026 by means of a 
flocking type gun reportedly offers ad- 
vantages over other methods of appli- 
cation when objects to be insulated 
require partial coating or extensive 


masking. Parts especially suited to 
this method are transformer cans and 


covers, computer racks, phone equip- 
ment mounting racks, switch covers 
and boxes, and other items requiring 
a protective and insulating coating on 
only one side or over a_ particular 
area. Coatings ranging in thickness 
from approximately 5 mils to 30 mils 
or more are said to be possible. XR- 
5026 is designed for use wherever a 
tough, permanent moisture and chemi- 
cally resistant insulation coating is 
needed. The one-part powder requires 
no weighing or mixing, and presents 
no pot life or shelf life problems when 
stored in a cool, dry location. The 
cured resin adheres well to metals, 
ceramics, and glass without special 
priming, other than thorough clean- 
ing by shot or sandblasting, or in a 
solvent such as methylene chloride. 
The cured resin is stated to exhibit 


| strong thermal shock and impact re- 
sistance and to be suitable for con- 
tinuous operation at 155°C, with 
short time operation at 180°C. Minne- 
sota Mining and Manufacturing Ca: 
900 Bush Ave., St. Paul 6, Minn. 
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Low Loss Laminating Resin for 
High Temperature Electronic Uses 


Eccomold L-70 is said to be an ex- 
tremely low loss laminating resin 
which, when used in conjunction with 
quartz or fiber glass fabric, results in 
laminates capable of 500°F. Poly- 
propylene fabric can be used with it 


to make low dielectric constant lami- 
nates for use in radomes, printed cir- 
cuit boards, waveguide windows, an- 
tenna insulators, and other critical 
electronic applications. L-70 is a one- 
component material. The dielectric 
constant of a laminate made with 
L-70 and polypropylene fabric is 
stated to be K2.15 with a dissipation 
factor of 0.0008. Emerson & Cuming 


Inc., Canton, Mass. 
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Molded Electronic Component 
Cases for Plug-in Modules 


A line of molded electronic com- 
ponent cases with pre-positioned pins 
or terminals for plug-in applications 
are produced in a wide range of 


round, square, and rectangular shapes 
and sizes. Epoxy is generally used 
because of its compatibility with the 
potting compounds used to encapsu- 
late the components within the case. 
Phenolic or other materials can be 
used. These plug-in cases allow the 
components to be assembled directly 
into the case without separate headers. 
The cases, serving as molds during 


CONNECTICUT 


CHR 


SILICONE 
RUBBER 
ELECTRICAL 
TAPE 


CHR offers a complete line of silicone rubber insulating tapes manu- 
factured to meet your most demanding specifications. 


UNSUPPORTED TAPES: Triangular and rectangular, self-adhering 
silicone rubber tapes. Triangular tape has a color line at the apex 
for uniform half-lap winding. 


SUPPORTED TAPES: Cured, semi-cured, self-adhering, and uncured 
silicone rubber tapes in various thicknesses and base fabrics. 


AVAILABILITY: From stock in various widths and thicknesses. Special 
constructions made to order. 


Write today for complete CHR Electrical Tape data folder. 


. CONFORMABILITY 


. ABRASION 
RESISTANCE 


. SEALABILITY 


. SHOCK 
RESISTANCE t/ 


ii 


ELECTRICAL AND INDUSTRIAL SPECIALTY TAPES 


Print Ins. 41 on Reader Service Card 


Insulation, April, 1961 


lord 
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HARD RUBBER CO. 


Main office: New Haven 9, Connecticut 


9 


Makers of Electrical Insulating Tubing and Sleeving 


VARGLAS Silicone Rubber 
SLEEVING 


Varglas Silicone Rubber Sleeving with its space-saving 
thin wall construction and precision ID, is the answer for 
insulation in the trend toward miniaturization. 


The ultimate in flexibility and dielectric strength, Varglas 
retains its protective properties over a wide temperature 
range, from minus 70° to plus 400°F. Tough and abrasion- 
resistant, this supported silicone rubber sleeving resists de- 
terioration and “cut through”; will not crack or craze. Di- 
electric protection provided up to 8,000 volts and certified 
to meet government specification MIL-I-18057A. 


Available in brilliant, non-fading colors for instant, easy 
color-coding in a complete range of sizes from .010” to 3” 
ID, and obtainable in coils or on spools as well as in in- 
dividual 36” lengths. Deliveries made promptly off-the-shelf 
or produced on order within one week. 


Let Varflex engineers work with you in developing special 
types of sleeving and tubing to meet your particular speci- 
fications. No obligation. 


@ WRITE FOR FREE FOLDER Containing Test Samples |, 


Never Satisfied Until You Are 


VARFLEX SALES CO., Inc. * 320 N. Jay St., Rome, N.Y. 
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the potting of the electronic compo- 
nents, become integral with the encap- 
sulated components. Wire leads may 
be supplied in place of the pins or 
terminals. Plastronic Engineering Co., 
721 Boston Post Rd., Marlborough, 
Mass. 
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Glass-Bonded Mica Coil Forms 


Coil forms molded or machined 
from Mykroy 761 and 750 are said to 
provide excellent characteristics for 
solenoids, 


Fea- 


induction coils, relays, 


potentiometers, and_ resistors. 


tures reported include no outgassing 
through 350°C, no fraying or dust 
particles, thermal expansion coefh- 
cients matching those of the fine plati- 
num and nickel-chromium alloy wires 


used in winding potentiometer coils, 
infinite dimensional stability and per- 
manent rigidity, no moisture absorp- 
tion, a loss factor of less than 0.016 
at 1 meg, and a dielectric strength of 
+350 Mykroy coil forms, 


molded to precise tolerances, are pro- 


vpm. 


duced only to customer specifications. 
Prototypes can also be machined from 
stock sheets. Electronic Mechanics 


Inc., 101 Clifton Blvd., Clifton, N.J. 
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Varied Line of Prepregs 


A new line of prepregs consists of 
various types of fabrics and fillers 
impregnated with polyester, epoxy, 
high temperature phenolic or silicone 
resins. Many applications of prepregs 
are for aircraft and missile compo- 
nents and 


electrical and electronic 


devices. Westinghouse Electric Corp., 


Micarta Div., Trafford, Pa. 
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"Mylar' Tubing in Wide 
Range of Sizes 


Mylar tubes are now available with 
ID’s from .040” to 8’. Wall thick- 
nesses range from .001” to .050” in 
relationship to ID. The tubes re- 


4 


4 


‘ 
i 


Bi 


| 
i 


“portedly havea dielectric strength of 


2500 vpm min. ave., continuous heat 
resistance of 300°F, and are rated 
class B (130°C). They are also said 
to be impervious to common solvents, 
alcohol, naphtha, tuluol, and similar 


| NOW. . Commercially Available! 


| chemicals, as well as resistant to cor- 
} rosion and fungus. Typical applica- 


tions include forms for I-F., space 


) flyback 


wound, and other types of coils and 


transformers; slot liners; 


} capacitor jackets; magnet wire insu- 
lation; and as shafts in electrical and 


electronic applications where metal 
might produce undesirable inductive 


| effects. Resinite Corp., Dept. IN-2, 
( 6984 N. Central Park Ave., Chicago 
| Ad, Ill. 
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Randomly Oriented 'Dacron' Sheet 
For Lamination, Impregnation 


A new type of non-woven sheet 
specially engineered for the electrical 
insulation field consists of randomly 
oriented “Dacron” fibers bonded into 
sheetings for lamination, impregna- 
tion, and other electrical uses. Tear 


strength of the material, known as 


quality 36, is said to be very high and 
to be nearly equal in both directions. 
Both sides may be produced smooth 
or one side may be made fuzzy to aid 
lamination. Thicknesses range from 2 
mils to 12 mils. Morgenstern Fabrics 
Development Corp., 93 Hazel St., 
Woonsocket, R.I. 
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Two Epoxy Resins for Adhesives, 
Coating, and Impregnating 


A new, low viscosity, modified 
epoxy resin is labeled “Araldite” DP- 
310. Advantages claimed are: same 
price as unmodified liquid epoxies, 
pleasant low odor, less skin sensitiz- 
ing, lower vapor pressure, and higher 
flexural strengths. DP-310 is recom- 
mended for use in adhesives, solvent- 
less coatings, electrical encapsulating 
compounds, and laminating and tool- 
ing compounds where low viscosity is 


NEW 


MILAM/FLAKE GLASS 


MILAM 


4 year development and pro- 
duction program — in cooper- 
ation with Owens-Corning 
Fiberglas Corporation — pro- 
duced this remarkable new 
flexible insulation with impor- 
tant economic advantages. 


Milam’s new Flake Glass Composites are combinations 
of flexible flake glass paper and mechanical carriers, 
offering substantial savings in high temperature applica- 
tions. Virtually unlimited electrical and mechanical char- 
acteristics can be produced. 

Economically, these composites compare favorably with 
other inorganic papers. For example, these are about one- 
third the cost of mica paper or mica splittings. 

Three Milam Flake Glass Composites are currently 
being manufactured in production quantities. These consist 
of flake glass paper laminated to Mylar* film and/or 
woven glass cloth. Other composites using mechani- 
cal carriers such as electrical grade papers, varnished 
glass cloth, non-woven synthetic fiber mats, etc., can also 
be made. 

Milam’s experience and know-how gained through 4 
years of developing and producing flake glass composites 
are now available to assist industry members in specific 


applications. 


Write for complete information 
and technical brochure. 


* Mylar — DuPont’s trademark for its polyester film. 


STuart 1-2284 
Representatives in Principal U. S. Cities and Foreign Countries 
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required for best impregnation or 
maximum filler loading. Another new 
epoxy resin is designated “Araldite” 
DP-437. Recommended as a modifier 
for conventional liquid epoxies to 
produce flexible systems, DP-437 can 
be mixed in all proportions—giving 
the user a wide range of cured prop- 
erties. It is said to be suitable for use 
in adhesives, caulking and sealing 
high- 


solids coatings, impregnating, and 


compounds, electrical potting, 


other applications. Experimental sam- 
ples and further information avail- 
able. CIBA Products Corp., Fair 
Lawn, N.J. 
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Pressure-Sensitive Adhesive Bonds 
Paper to Polyethylene 


A cold setting, pressure-sensitive 
adhesive is suited for manual or mass 
production application of paper and 
paper labels to polyethylene in elec- 
trical and other applications. The ad- 
hesive is said to have non-staining and 
non-crystallizing features that assure 
adequate bonding under extended ex- 
posure to ultraviolet light and heat 


without impairment of product ap- 
pearance. Application is by brush or 
spray followed by ordinary hand pres- 
sure. These properties make it adapt- 
able for short run or mass production 
of laminated material and labels, in- 
cluding those used for polyethylene 
squeeze bottles, closures, electric and 
electronic cable sheaths and terminals. 
Labels for electrical and electronic 
wiring or circuit markers can be pro- 
duced with release paper backing for 
terminals and harnesses for mass pro- 
duction, custom runs, short runs, or 
resale. Polyethylene terminal insulat- 
ing sleeves can be conveniently labeled 
or marked to meet standard or cus- 
tom requirements. Schwartz Chemical 
Co. Inc., 50-01 Second St., Long 
Island City 1, N.Y. 
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Custom-Made Harnesses from ‘Teflon’ 
TFE-Insulated Ribbon Cable 


Savings in cost, weight, and space 
are some of the advantages claimed 
for harnesses custom-made from 
“Multi-Tet” ribbon cables. Insulated 
with Teflon, they can be used at high 


temperatures and in corrosive en- 
vironments. Any combination of wire 
sizes, conductors, and color-coding is 
possible. W. L. Gore & Associates Inc., 
555 Paper Mill Rd., Newark, Del. 
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Nylon Clamps for Electrical 
Wiring Harnesses 


A new nylon clamp for use with 
electrical wiring harness, named 
“Clamp-Tite,” has been engineered to 
withstand pinching ' of 
wires, or bending at any point. De- 
sign features a molded wedge to pre-. 
vent entrapment or pinching of wires 
in harness bundles and to provide a 


vibration, 


TO: ASTM-B-355-60T @ MIL-W-16878D @ MIL-W-27300 


As a principal supplier of nickel-plated copper for the high temperature wire industry, HUDSON 
produces conductors to all military and industrial specs. Many constructions — with the 
“standard” platings shown on the chart below — are available from stock. Others can be pro- 
duced on short notice. 


With our modern plating facilities, HUDSON is continually setting industry standards for the 
highest quality wires at the most competitive prices. Contact us today for our published price 
list. And let us quote on your special constructions. 


AMOUNT OF NICKEL ON NICKEL PLATED COPPER WIRES 


t—2.64D x % Approx 
20 25 30 35 
WIRE DIAMETER — MILS 


For additional information on stranded and single-end conductors — bare and plated — write to: 
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OSSINING DIVISION, OSSINING, NEW YORK TELEPHONE: WILSON 1-8500 
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‘ue round diameter for retaining the 
“arness or conduit without dipnans 
nd vibration, and special reinforcing 
bs to prevent bowing or weakening 
\f the clamps. Clamp-Tites reportedly 


}re impervious to nearly all corrosive 
liquids and fuels, are self-extinguish- 
ing, and will not deteriorate in salt 
jir. Free samples, specifications, and 
ther information available. Olympic 
Plastics Co. Inc., 3471 S. LaCienega 
i3lvd.. Los Angeles 16, Calif. 
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Multiconductor Cable with 'Teflon' 
Wires Identified by Printed Numbers 


A new process for printing code 
hhumbers or letters on multiconductor 
cables used in electronic circuitry is 


stripping is replaced by easy-to-read 


said to eliminate color coding (color — 


cial fluorocarbon resin inks which are 
sintered so that the numbers and/or 
letters become a permanent part of the 
Teflon wire American 
Super-Temperature Wires Inc., Wi- 


nooski, Vt. 
Print No. Ins. 
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Cable Connectors 


Features of captive contact wedge- 
lock cable clamping type connectors 
are listed as: No combing or trim- 
ming of braid required—eliminates 
shorting inside the connector; assem- 
bly time is cut by more than 50%— 
and only three parts to handle (nut, 
contact-wedge, and body) ; no inden- 
tation of cable dielectric. Low VSWR; 


no special tools required for assem- 
bly; completely weatherproof—pres- 


surized to 50 psi for cables with 
unperforated jackets; positive cable 
clamping—can withstand pull on 
cable greater than inherent strength 
of cables used with it; and reusable 
cable clamping parts. Automatic Metal 
Products Corp., 323 Berry St., Brook- 
lyn 11, N.Y. 
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Flexible ‘Teflon’ Printed Circuitry 


The electrical, physical, and thermal 
properties of Teflon FEP have been 
incorporated into a new circuit design 
concept which is claimed to offer 
greater design freedom, maximum re- 
liability, lower installation costs, and 
package size and weight reduction. 
The flexible printed circuitry can be 
bent or twisted into any desired shape 
without compromising overall reliabil- 
ity. Terminations which are adaptable 
to common industry standards are of- 
fered. The Teflon insulation report- 
edly is not harmed by the heat needed 


numbers). The process employs spe- 


LARGE WORK SPACE 
Bench Oven 3'x 3'x 3’ 


pyles AIR-OPERATE 
SEALANT GUNS 


reduce material 
waste up to 


75% 


Save TIME, MATERIAL and MAN HOURS 
with PYLES high efficiency equipment. 


MODEL 333 


Quality built for long service. 
Ideal for two-part compounds. 
Sturdy, all-metal construction. 


Disposable polyethylene liners 
pyaar save cleaning. 
to Specifications 


OTHER STANDARD @ Smooth, uniform flow. Dripless 
gage os shut-off. 


1000°F— 
$121.50 48%, @ Lightweight, easy handling. 
@ Uses standard air supply. 


GRIEVE - HENDRY STANDARD 


Quick Quotations 
Prompt Delivery 


ici Bench Oven 
Well constructed, efficient Ben es cinabla Bes 


with Large Work Space. Especially adapt. _ 
able to production line work on large 
units that require heat processing. Work 
space 36” x 36” x 36’. Temperature 
range to 350° F. 1250 CFM forced air 
circulation. Stand available. Construction 
changes to suit needs. No engineering 
charges. Write for Bulletin BH-300. 


Specialists in Heat Process Equipment Write for detailed literature and prices. 


INDUSTRIES, INC. 


DETROIT 41, MICH 


mes PYLES 


KENT MOORE . 
cei Tho! 20855 TELEGRAPH RD. 


1334 N. Elston Ave., Chicago 22, Ill. 
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for a strong soldering bond. The 


etched copper circuit is encapsulated 
between two layers of Teflon FEP. 
Besides flexibility, the use of Teflon as 
the insulation material also offers a 
wide temperature range, from 
—122°F to +400°F. Its dielectric 
constant of 2.1 +.1 remains stable 
throughout a frequency range of 10? 
to 108 cps throughout the complete 
temperature span. Garlock Electronic 


Products, Camden 1, N.J. 


Print No. Ins. 131 on Reader Service Card 


Improved Safety Solvent for 
Cleaning Electrical Equipment 


An improved safety solvent, “Turco- 
Soly,” is designed for in-place-spray- 
cleaning of motors, generators, switch- 
es, control panels, rheostats, and other 


electrical equipment. It is said to be 
completely non-corrosive and non- 
conductive; to require no hand-wip- 
ing, rinsing, or further chemical proc- 
essing; to be safe to use on all metals, 
paint, and varnish. The product now 
offers a combination of detergent 
action plus controlled evaporation. 
This built-in control reportedly allows 
the solvent to stay wet and working 
just long enough to clean thoroughly 
in a minimum of time. It also reduces 
solvent vapors in the air, minimizing 
toxicity and flammability. Turco-Solv 
also is claimed to reduce consumption 
of material and to eliminate “touch- 
up” problems. Turco Products Inc., 


24600 S. Main St., Wilmington, Calif. 
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Solderless Connections for Flat 
Cable and Flexible Etched Circuitry 


A new device connects flat con- 
ductor cable to printed circuit boards 
or to flexible etched circuitry without 
solder. The elimination of crimped 
and soldered joints reportedly per- 
mits a reduction of installation time 
and affords a high order of reliability. 


formance. 


consultation 


NOW ... 


FIRE RESISTANT 
EPOXY TREATMENT 


for Electronic Applications 
The NEW 


RANDAC 


SYSTEM E.Q8 


Build fire safety into your electronic components by encapsulat- 
ing with low-cost, easy-to-use MR E-08! Simple application at 
room temperature means that little or no experience is needed 
to embed your sub-assemblies, Class A coils, transformers, delay 
lines, and other products for longer life, more reliable per- 


System E-08 features: 

© Fire resistance (self-extinguishing) 
Method 202.1 
perature cure 


© Fed. Spec. L-P-406b 
© Good thermal conductivity © Room tem- 


® Low cost. 


Mitchell-Rand engineers are available for technical assistance, 


epoxy materials and application problems. 


ELL-RAND 


MANUFACTURING 
51 Murray St., New York 7 ° 


CTORRe Par 
COrtlandt 7-9264 
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A continuous one-piece spring locks 
the cable into the connector. In addi- 
tion to its connector application. the 
new ‘“‘Pos-E-Kon” device can be used 
to set up test points at any position 


on flat conductor cable. It also can be 
used to connect flat conductor cables 
to each other without cutting con- 
ductors. The printed board connector 
permits the removal of both cable and 
printed boards at any time. Bulletin 
P2-39 available. The Thomas & Betts 
Co., Elizabeth, N.J. 
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Multicolored Ribbon Cable 


A new line of multicolored ribbon 
cable is said to be manufactured to 
military and commercial specifications 
in sizes No. 28 through No. 10. up to 
1” wide and with up to 20 conductors. 
The plastic insulated cable for elec- 
tronics, audio, automotive, marine, 
and aircraft uses can be furnished 
with conductors of all one color or of 
different colors. Westwood Cable 
Corp., 344 Overland Ave., Los Angeles 
34, 
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Expanded Nylon Cable Clamp Line 


New sizes and types of nylon cable 
clamps cover applications from cables 
smaller than 1/16” diameter up to 
184” diameter. New types for special 
fastening applications include _ flat 
clamps, molded half-clips, and snap 


i 
lips. The clamps, made of tough, dur- 
le, non- conducting nylon, are rec- 
jnmended for service between —60°F 
ad +275°F when subjected to load. 
pe material used is said to be one 
the most solvent-resistant of all ny- 
a types and to be unaffected by 
: troleum oils and greases at tempera- 
res up to 300°F. Weckesser Co., 
Be. Dept IN-2, 5701 ieee 
iwy., Chicago 46. 
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‘ompact Coil Impregnator 


New model 709 multi-impregnating 
R was developed for independent 
sil manufacturers. Complete, plat- 
| 


oxrm-mounted package unit has three 
| 


acuum and pressure vessels lined 
vith stainless steel—each with its own 
cuum storage tank. The system oper- 


tes at 200 microns, and the three- 
hase system operates from a single 
aanifold high-vacuum pump. Chief 
dvantage cited is that it requires a 
ainimum of floor space while provid- 
ng a maximum of impregnating flexi- 
lity. J. P. Devine Manufacturing 
jo. 49th St. and A.V.R.R., Pitts- 
yurgh, Pa. 
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lutomatic Capacitor Test Set 


Automatic high range capacitor test 
et 4461 offers: a capacitance range 
f 1 wf to 11,000 pf in four ranges 
t a test frequency of 120 cycles; dis- 
ipation factor range of 0 to 60% 
n one range; low test voltage of 0.7 v 
ms; accuracy of +1% on capaci- 
ance over entire range, with accu- 


acy of +2% of reading +.1% on 
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new thin tape... 


SOSA EIS SOSSAL THEE ONES HUN NeNEoneeneonNaREROHNORBSEAA 


MYSTIK BRAND 


PD 456 ISOCYANATE-COATED 
GLASS CLOTH TAPE 


@ Now, Mystik offers you a glass cloth tape so thin it calipers 


ata bare,.0055°.... 
of 4500 volts A.C.! This tape is excellent for coil winding or 


.yet it has a whopping dielectric strength 


for motor and electrical applications where encapsulating 
compoundsare used. its isocyanate coating resists moisture 
and is not affected by environmental conditions which could 
cause electrical breakdowns. Its thermo-setting adhesive 
makes a tough bond that shows good resistance to rocket 
fuels. Because of its thinness and high dielectric strength, 
PD 456 is especially useful when miniaturization is a prime 
objective. And itis readily wettable by most epoxy-type resins 
—which gives you a construction free of voids and hot spots. 

For more information about our new PD 456 tape, and 


other Mystik Brand tapes for the space age, write today to: 


MYSTIK ADHESIVE PRODUCTS, 
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plastics 


SPIRAL WRAP 
lacing cord 
zippertubing 
sleeving 

cable clamps 


harness board 
posts 


HARNESSING MATERIALS 
STOCKED IN DEPTH 


Also Rod, Sheet & Tube and AIR 
DUX® air wound coils for r &d, 
prototypes and production. From 
jobber stocks or direct. 


SEND FOR FREE CATALOG 


ilumitronic 
engineering 
sunnyvale « california 
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dissipation factor; and a speed of 
reading said to give a 4:1 advantage 
over manually balanced bridges. 
Barnes Development Co., 213 W. Bal- 
timore Pike, Lansdowne, Pa. 
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150,000 Volt A-C Test Set 


Meeting military and ASTM stand- 
ards for dielectric testing as well as 
corona testing, a corona-free, castor- 
mounted mobile unit provides 150,000 
v rms at full 15 kva capacity in a 
relatively small and convenient pack- 
age. Other features reported include 
low waveform distortion below 5%, 
an oil-filled corona-free bushing, surge 
transformer 


protected high-voltage 


ruggedly designed for testing service, 


accurate output voltage metering 
through built-in oil immersed meter- 
ing circuit at ground potential, and a 
built-in corona pick up network termi- 
nated in a coaxial connector for feed- 
ing an external corona detector. The 
unit, measuring 34” x 34” x 86” high, 
may be purchased separately, or with 
a complete set of controls. Applica- 
tions include corona and dielectric 
strength testing of HV bushings, in- 
sulators, transformers, cables, and in- 
sulating materials in general. Peschel 


Electronics Inc., Towners, Patterson, 


IN Xe 
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Automated Unit Sequentially Tests 
450 Electrical Cable Circuits 


A new 60-lb automatic tester is ca- 
pable of sequentially checking up to 
450 electrical cable circuits for con- 
tinuity and high potential leakage 
resistance. The latest addition to a 
line of automated test equipment, the 
model CHA-1001 tester has adjustable 
rates from one circuit per minute to 
10 circuits per second. Although 


standard units are designed to test 
up to 150 circuits, use of “Add-A- 


Unit” attachments increases the test 


capacity in 100 circuit steps up to 450 
circuits. Measuring 2134” wide by 
2234” high by 12” deep in its cab- 
inet, the new unit is also available for 
rack mounting. Hipot test voltage is 
stated at 0 to 2100 d-c, while continu- 
ity test current is rated at 2 amps at 
0.1 ohm. The tester operates from any 
standard 115v a-c, 60 cycle power 
source. Its detector power supply is 
Zener regulated. Operational parame- 
ters for continuity tests with the model 
CHA-1001 are given as 0.1 ohm to 
1000 ohms minimum, and for leakage 
tests as 1 megohm to 200 megohms 
minimum. A. W. Haydon Co., Culver 


City, Calif. 
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Electro-Hot Air Welding Tools 
For Plastic Fabricators 


A new line of electro-hot air weld- 
ing tools is designed for rapid, low 
cost welding of vinyls, polyethylene, 
and other thermoplastic materials. The 
Model LKS is a portable, completely 
self contained, plastic welding unit 
only 15” long. This tool consists of an 


electric motor, an air turbine, heating 
elements, and a jet. No separate air 
supply is required. It plugs into any 
wall outlet and produces a hot air 
stream of considerable pressure, which 
is said to be absolutely free from oil, 
at a temperature adjustable from 
350°F to over 1000°F. Price com- 
plete is $98 F.O.B. Newark, N.J. Weld- 
otron Corp., Newark 12, N.J. 


Print No. Ins. 140 on Reader Service Card 


Improved Machine for Marking 
‘Teflon’ Wire and Tubing 


Featured in the air-operated KW-7 


= 


‘are marking machine is a new dial- 
pe indicating pyrometer in full 
“uision which is furnished with an iron- 
onstantan thermocouple attached to 


asy-to-read dial which is calibrated 
both Fahrenheit (to 900°F) and in 


ial new marking foil, in conjunction 


jas other plastic-coated wires and tub- 
ing at a rate of over 170 stampings per 
iminute in continuous operation. The 
ivarious improvements enable the 
imarking of the new thin, insulated 
wires without dielectric damage. 
ingsley Machine Co., 850 Cahuenga 
Blvd., Hollywood 38, Calif. 
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Portable Tensile Tester Combines 
‘Accuracy with Speed 


_ Tensile tests up to 500 Ib can be 
accurately performed on a new port- 
able instrument called the series TJ 
tensile tester. The air-actuated unit is 
designed for bench mounting and easy 
operation. Its speed makes it ideal for 
production testing, and its accuracy, 
stated to be 5% of the full scale read- 
ing, makes it suitable for laboratory 
tensile measurements. It is designed to 
test a variety of small parts or mate- 
rial samples. In the standard series 
TJ tester the maximum jaw opening 
is 44”; maximum travel of moving 
jaw is 2”; and minimum sample 
length is 1”. These factors can be va- 
ried by modification or simple adjust- 
ments. Seven models of the tester have 
maximum capacities of 20, 50, 75, 
100, 150, 200, or 500 lb, respectively. 
Overall dimensions are 2814” x 444” x 


Jjentigrade (to 260°C). Using a spe- 


freportedly can handle Teflon as well .| 


THESE ARE SPRAGUE’S TWO OUTSTANDING 
HIGH-TEMPERATURE MAGNET WIRES 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 
uP TO 200°C 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 
uP 10 250°C 


CERAMIC 
INSULATION 


CERAMIC SINGLE-SILICONE 


CERAMIC SINGLE-TEFLON 


DOUBLE 
TEFLON 
OVERLAY 


CERAMIC HEAVY-TEFLON 


ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE 


Sprague offers you a choice of 2 
truly high temperature magnet 
wires: For continuous operation 
at hottest spot temperatures up 
to 200°C (392°F) and up to 
250°C (482°F) for short periods 
of time—depend upon TETROC 
—an all Teflon-insulated wire 
available in both single and 
heavy coatings. 

CEROC is Sprague’s recommen- 
dation for continuous operation 


SPRAGUE ELECTRIC COMPANY 


441 MARSHALL STREET, NORTH ADAMS, MASS. 


Wes 
mR MACH _ 


at hottest spot temperatures up to 
250°C (482°F) and up to 300°C 
(572°F) for short periods of time. 
Ceroc has a flexible ceramic base 
insulation with either single sili- 
cone or single or heavy Teflon 
overlays. The ceramic base stops 
“cut-through” sometimes found in 
windings of all-fluorocarbon wire. 
Both Tetroc and Ceroc magnet 
wires provide extremely high 
space factors.k *& *§ * * 


FOR COMPLETE DATA 
WRITE FOR ENGINEERING 
BULLETIN 405 (TETROC 
WIRES) 400A (CEROC 
WIRES). 


SPRAGUE 


THE MARK OF RELIABILITY 
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for 
SILICONE RUBBER 
INSULATION 


use 


ATL 


LENO WEAV 
Glaspun Tape 
...and get 


® special open weave for fast, thorough 
penetration of silicone insulation 

® quick evaporation of solvents used in 
the drying operation. 

® yarn structure that does not shift— 
Leno Weave “locks” the yarns in place 
@ class H rating on electrical equipment 
production or rework 


© interesting applications in epoxy en- 
capsulation 

ATLAS LENO WEAVE GLASPUN tape 
saves you time and money, and upgrades 
your electrical insulation work. It is avail- 
able in the popular .007” thickness, in 
widths of 2”, 34”, 1”, 1%”, and in other 
thicknesses and widths. Treatment 74018 
for carmelizing binder oils furnished as 
standard 


ATLAS Glass-Asbestos TAPES 


for economy and performance 


. Superior Abrasion Resistance 
Good Resin-Absorption 

Strength Without Extra Bulk 
Resistance to Moisture, Corrosion, 
Alkalis and Acids. 


RON > 


Write, wire or phone for information 
or literature. 


ATLAS ASBESTOS 
COMPANY 


441 Walnut St. 
North Wales, Pennsylvania 
OXbow 9-4851 


ee ee ee 
Print Ins. 51 on Reader Service Card 


88 Insulation, April, 1961 


8’. It weighs approximately 35 Ib. 
Quality Control Equipment Dept., 
Hunter Spring Co., A Div. of Ameri- 
can Machine & Metals Inc., 1 Spring 
Ave., Lansdale, Pa. 
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Portable Lineman's Glove Tester 


Now linemen’s rubber gloves can 
be tested right on the job daily for 
hairline cracks or pinpoint leaks. The 
testing operation reportedly can be 
accomplished in less than 3 minutes. 
Glove is simply clamped over the top 
of the tester, hand inflated, and in- 
spected. The tester comes in two sizes 
to fit all linemen’s standard rubber 


gloves. E. D. Bullard Co., 2680 


Bridgeway, Sausalito, Calif. 
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Small Parts Assembly Machine 


A new assembly table can be set up 
for the automatic and semi-automatic 
production of miniature assemblies: 
Nine widely spaced work stations are 
available for a number of insertions 
and operations. Wide flexibility is pro- 


vided by the ease of changeover on the 
nests and parts hopper. Any combina- 
tion of six hopper feeders or parts 
positioners may be used with the table. 
Aidlin Automation Inc., Dept. T-94, 
1613 E. New York Ave., Brooklyn 12, 
INSYs 
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Small Ultrasonic Cleaners 


The diSONtegrator System Eighty, 
a 144” gal capacity ultrasonic cleaner, 
features a broad band frequency mod- 
ulated circuit which eliminates the 
need for automatic tuning. The gen- 
erator is rated at 120 watts average 
power and 480 watts peak power out- 
put. Fused for 5 amps, the generator 
operates from 117 v, 50/60 cycle 
line current. Price is $219.95. The 
diSONtegrator System Thirty, a new 
one pint capacity ultrasonic clearer, is 


| 


rl 
priced at $69.95. Ultrasonic Indus. 
tries Inc., Ames Court, Engineers Hill, 
Plainview, L.I., N.Y. 
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Hydraulic Presses for Molding, 
Laminating, or Testing 


> 


Hydraulic presses that may be used 
for molding, laminating, or testing of 
plastic and rubber materials range in 
size from 20 to 75 tons, with platen 
size varying from 8” x 8” to 19” x 
19”. Each platen has its own individ: 
ual thermoswitch which accurately 


controls platen temperature during 
electrical heating to 600°F. A metal 


tube is cast in the platen for water 
cooling, or for steam heating. Self 
alignment and self leveling of the 
platens and maximum strength and 
durability with minimum weight and 
floor space are features cited. Descrip- 
tive brochure available. Kingsbacher 
Murphy Co., 9830 Bellanca Ave., Los 
Angeles 45, Calif. 
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Lab Mixer for High Viscosity 
Fluids and Castable Polymers 


A new vertical laboratory mixer, 
designated model 60 LP, embodies de- 
sign features that make possible lab- 
oratory mixing of high-viscosity fluids 
and castable polymers. Two synchro. 
nized intermeshing blades and close 
chamber tolerances reportedly assure 
intimate mixing. The mixing chamber 
is complete with vacuum connections 
and is fully jacketed for mixing ai 
controlled temperatures. The one. 
quart mixer is designed so that batches 
as small as one-tenth of a quart may 
be mixed in its 60-cu-in, two-cel 
chamber. Development Dept., Atlantic 
Research Corp., Shirley Ave. at Edsal 


td.. Alexandria, Va. 
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vhine reportedly provide neat and 
#lear imprints with no smudging or 
)lurring. The new printer marks color 
odes. cut-off marks, or any other 
fdentification on rigid or semi-rigid 
Plastic, metal, or other tube or rod 
materials. The unit can handle 34” to 
3” tubing and can be altered to suit 


tis 2 to 3 tubes per minute, depending 


Qupon size and handling requirements. 

J 

1A bench-mounted unit, the marker is 
riven by a motor, ranging from 


773-hp up to %4-hp, depending upon 


is performed manually, but can be 
automated with optional equipment. 
Industrial Marking Equipment Co. 
Inc.. 655 Berriman St., Brooklyn 8, 
IN. Y. 
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‘Small Hand-Crank Insulation 
‘Resistance Tester 


__A portable hand-crank d-c insula- 
tion resistance tester is said to be 
‘simple in operation, accurate in read- 
ing, and light in weight. Known as the 
“Multi-Amp” type M miniature tester, 
‘it is suitable for reading insulation 
‘resistance of electrical machinery, 
‘control, communication equipment, 
cable. wiring, and electrical parts. 
Testing is by d-c which is internally 
converted from a-c supplied by the 


PROFIT PICTURE 


A few centimeters of wire. It was saved by using 
Patapar® Brand Insulating Parchment on an automatic 
coil winding machine. Big saving? Multiply it by the 
number of coils you make. 


The rigidity and superior machinability of Patapar 


Brand Parchment makes a smaller coil cross section 
possible . . . therefore, less wire. Its etched surface grips 
wires more firmly than other Class A materials without 
wearing through. And the minimum point of voltage 
breakdown is superior to other materials. 


Send For Free Sample Package of Patapar Brand 
Insulating Parchment. 


PATERSON PARCHMENT PAPER COMPANY 
Bristol, Pennsylvania 
NEW YORK, N.Y. CHICAGO, ILL. SUNNYVALE, CALIF. 


Patapar. 


INSULATING PARCHMENT 
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manually operated generator. Testers 
are available for four rated voltages 
and five ranges of resistance as fol- 
lows: 1000 v/2000 megohms; 500 
v/1000 megohms; 500 v/100 meg- 
ohms; 250 v/50 megohms; and 100 
v/20 megohms. Accuracy claimed is 
within +5% of the rated resistance 
values. Catalog SB-IRT-1 available. 
Multi-Amp Div., 465 Lehigh Ave., 
P. O. Box 217, Union, N. J. 
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Resin Dispensing Machine for 
Small Volume Shot 


Metering, mixing, and dispensing 
small quantities of two-component 
resin systems over a wide range of 
materials and operating conditions is 
possible with the new “Micro-Shot” 
machine. Designed to produce a shot 
volume automatically from a fraction 
of a cubic centimeter to 20 cubic cen- 
timeters, the Micro-Shot is particu- 
larly applicable for adhesive and 
casting jobs. It is said to be ideally 
suited for end capping micro modules, 
transistors, resistors, capacitors, and 
other small volume items. An electro- 
pneumatic device, it can handle both 


your 
insulation 
needs 


write for handy 
Glenn reference file 
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Chicago 6, I. 


filled and unfilled systems, and offers 
temperature control features on either 
resin or activator systems or both. 
Automatic Process Controls Inc., 1170 


Morris Ave., Union, N. J. 
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Pre-Cut Wire Dispenser Saves Time 


The wiring of harnesses, control 
panels, and electronic assemblies is 
said to be speeded up by a new wire 
dispenser that consists of 10 high- 
impact plastic tubes held in a rack. 
Wires of any desired length can be 
clipped in the tube for one-at-a-time 
withdrawal. Racks of tubes can be 
mounted one upon the other with the 
dispenser ends of the tubes always 
clear. Racks can be placed on bench 
top with an easel stand or hung where 


4629 Rumpke Road, Cir 
Plymouth 2-3709 


7915 N. Boyd 
Flagstone 2-7262 


for dependable, economical 
BAKING and DRYING in the 
ELECTRICAL INDUSTRY 


YOUNG BROTHERS COMPANY 


1874 Columbus Road 


desired. Products For Industry Inc, 


1704 Summer St., Stamford, Conn. 
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5000-V Analyzer Automatically 
Checks 120 Circuits for Continuity, 
Insulation Resistance and HV Breakdown 


What is believed to be the largest 
high-voltage (5000 v) automatic cir- 
cuit and cable analyzer ever built, the 
series 8520 analyzer, has automatic 
facilities for continuity, insulation re- 
sistance, and dielectric strength test- 
ing (a-c or d-c) of any length of 
cables having up to 120 conductors. 
Tests may be repeated or eliminated 
at will. The installation may be set 
to stop operation and sound an alarm 
at each failure—continuing the test 


BROTHERS 


a 
c 
M 
0 er 
£ eo 
) oe 
O Hace 
G >< Car-Bottom Type Stator Baking Ovens 
¢ S'S The specialized knowledge gained in over 60 years 
6 = on of experience and in thousands of installations are 
rs oO o available to meet your particular needs in Varnish 
ra Ow Baking — Wire Enameling — Rubber and Plastic 
0 = Curing, Paint and Enamel Baking — Glass Annealing 
= <0 — Service Shop Ovens. Young Brothers Batch or 
ru) a < Conveyor Ovens will improve your product ENS 
“ uD reduce your costs. Write for New Bulletin 157. 

a = 
e 
= | 


e Cleveland 13, Ohio 
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ypnly when signalled to do so by the 
perator—yet retaining a record of 
the circuit in which failure occurred. 
(Programs lasting from 10 minutes to 
25 hours may be run unattended. 
Upon completion of all tests, the 
printed tape provides a complete 
jrecord, indicating what tests were 


3777 W. Belmont Ave., Chicago. 
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advantages featured in the newly de- 
signed, completely automatic “Im- 
fperial’” Mini-jector plastic injection 
}molding machine. Other features of 


model No. 80 include: standard mold 
size of 97%” x 8”, maximum mold 
size of 11” x 8”, plasticizing capacity 
of approximately 25 to 30 lbs/hr, dry 
cycle time of 5 secs without packing 
stroke and 7 secs with packing stroke, 
and a two-point toggle that provides 
approximately 42 tons of clamping 
pressure. Newbury Industries Inc., 


Newbury, Ohio. 
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Capacitance Bridge 


New capacitance bridge has been 
designed to measure capacitance 
ranges from fractions of a micro- 


microfarad to 1000 micromicrofarads. 


It is a completely transistorized in- 
strument. Data sheet 101 available. 


Dynatron Laboratories, 71 Glenn 


Drive, Camarillo, Calif. 
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Aluminum Cables 
For Minesweeping 


Lightweight aluminum cables have 
been developed for use in minesweep- 
ing. The insulated electrical cables, 
with external floats and electrodes 
attached, are towed astern of Navy 
minesweepers. The electric current 
sets up a magnetic field that explodes 
the mines harmlessly beneath the 


surface of the water. 

Several different types of floated 
aluminum sweeper cables now being 
used or being tested by the Navy were 
developed by Kaiser Aluminum & 
Chemical Corp. 


q 


i z 


NEW ARTOS CS-9-AT 
AUTOMATIC MACHINE 
1. measures any type of wire. 

2. cuts off wire to length. 

3. strips one or both ends. 

4. attaches terminals at both ends. 
5. provides stations for other work. 


Agents throughout the world 


iA RIOs ENGINEERING CO. 


Milwaukee 46, Wisconsin 


2763 S. 28th Street ° 


Print Ins. 55 on Reader Service Card 


Produce 4,000 finished wire leads per 
| hour ...with terminals at both ends! 


ARTOS CS-9-AT CAPACITY 
Wire Sizes: 20-gauge to 4-gauge. 
Cutting Lengths: 6’’ min. to 90"" max. 
Stripping Lengths: %s’’ to 12’’. 


tput:  6/’-45’ lengths—4,000 per hr. 
vay: 45'’-90’" lengths—2,000 per hr. 
Other Artos machines handle 30 to 
000 gauge wire; cut lengths from 2 in. 
to 45 ft.; strip insulation %6 to 102 in. 


WRITE FOR BULLETIN 358 


If 


Corrosion 


Causing 
Coil 
Trouble... 


Dielectric or 


Problems are| 


| PRECISION fen help eliminate them 


Precision specializes in square, rectangular, round 
or special shaped coil forms... kraft, fish paper; 
acetate, DuPont Mylar, Johns-Manville Quinterra, 
Resinite impregnated, other high dielectric mate- 
rials or combinations ...to help you solve any 
dielectric or corrosion problem. Forms can be 
made to your exact specifications in all sizes from 
1¥." square to 8” square with wall thicknesses of 


from .010 to .125. 


Write, wire or phone for full information 


PRECISION PAPER TUBE CO. 


PRECISION] 5953 W. CHARLESTON ST. 
Plant No. 2: 1 Flower Street, Hartford, Conn. 
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Precision Paper Tubes are available in standard 
or exclusive patented DI-FORMED construction 
for greater crush resistance, high tensile strength 
and extreme dimensional stability. 


CHICAGO 47, ILL. 
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SERIES No. 19, No. 20, 
No. 50, No. 60, 
GLASS CLOTH AND MICA 


These products comprise Glass 
Cloth (Plain, Yellow Var- 
nished, Epoxy Treated, or Sili- 
cone Treated) and Mica 
Splittings bonded with se- 
lected flexible synthetic resin 
binders of Insulation Classes 
BSF: or H. 

These Composites incorporate 
the high tensile strength and 
temperature resistance of Glass 
Cloth with the outstanding 
electrical insulating character- 
istics of bonded mica. They 
provide a high degree of flexi- 
bility and mechanical integra- 
tion, may be wrapped around 
small diameters without crack- 
ing, slippage or delamination, 
and retain their flexibility 
over a long period of time. 


NEW... 


A comprehensive brochure on various 
types of mica insulation has just been 
prepared. A copy of this helpful refer- 
ence will be sent on request. 


NEW ENGLAND 


Mica co. 


INCORPORATED 


= 
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Waltham 54, Massachusetts 
- : 


New Literature 


All catalogs, bulletins, and other 
literature or sample cards described 
are available free of charge. To ob- 
tain your free copies, just print the 
item number on the Reader Service 
Card on the back cover. Fill out and 
mail the card—no postage is required. 
Insulation immediately forwards your 
requests to the companies concerned 
so that the literature can be sent to 


you promptly. 


Glass-Polyester Selection Guide 


A selection guide for glass-poly- 
esters—water resistant glass-mat lami- 
nates and molding compounds for 
class B insulation applications—em- 
phasizes features of low water-absorp- 
tion, light weight, economy, flame 
retardance, and are and track resist- 
ance for reliability in contaminated 
atmospheres. Physical and electrical 
properties of 10 grades of glass-mat 
laminates and of three grades of glass 
molding compounds (with low, me- 
dium, and high impact qualities) are 
given in brochure B8216. 8 pages. 
Westinghouse Electric Corp., Micarta 


Div., Hampton, S.C. 
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Polypropylene Literature 
And Price List 


New polypropylene data include a 
price list, preliminary information 
booklet, a technical report on color- 
ing, and a materials bulletin. Prelimi- 
nary information booklet gives elec- 
trical and other properties and uses. 
6 pages. Technical report TR-4 dis- 
cusses coloring natural polypropylene 
with “Tenite” polypropylene color 
concentrates and includes illustrations 
of aids for dispersing color in injec- 
tion molding machines. 5 pages. 
Materials bulletin MB 9 


the properties and characteristics of 


covers 


Tenite polypropylene. It also suggests 
formulas for various types of process- 
ing. 7 pages. Eastman Chemical 
Products Inc., Plastics Div., Subsidi- 


ary of Eastman Kodak Co., Kingsport, ' 


Tenn. 
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Comprehensive Booklet on Silicones 


A new and comprehensive booklet 
on silicones—graphically illustrated 
with photographs, charts, and graphs 
—goes into detail about what silicones 
are, describes their uses, and suggests 
ways in which they can be adapted 
to new applications. Of special signifi- 
cance is the series of charts covering 
the properties and features of silicone 
fluids, resins, rubber compounds, and 
anti-foams and emulsions, and their 
adaptability for use by the aviation, 
automotive, electronic, and other in- 
dustries. 16 pages. Silicones Div., 
Union Carbide Corp., 270 Park Ave., 
New York 17. 
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Bulletin on Two 
Paper-Phenolic Laminates 


Two copper-clad paper-phenolie 
laminated plastics with excellent 
punching and machining properties 
are described in technical data bulle- 
tin No. 3.1.20. Characteristics, thick- 
ness tolerances, sizes, and properties 
are listed. 2 pages. Taylor Fiber Co., 
Norristown, Pa. 
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Dially! Phthalate Varnishes Bulletin 


A technical bulletin on the formula- 
tion and use of insulating varnishes 
based on “Dapon” diallyl phthalate 
resins for coating, sealing, dip encap- 
sulation, and laminating applications. 
Formula, application, and processing 
data—supported by several photo- 
graphs and tables—are given in bulle- 
tin No. 32. Cured resin properties of 
finished coatings are also described 
in detail. 8 pages. Dapon Dept., Food 
Machinery and Chemical Corp., 161 
East 42nd St., New York 17. 
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Epoxy Resin Bulletin 


A new brochure lists properties and 
data for “Scotchcast” brand electrical 
resin No. 241. Suggestions for han- 
dling, storage, and use are included 
with the list of physical and electrical 
properties covering the two-part filled, 
semi-flexible epoxy resin system of 


"Print No. Ins. 


100% solids. Charts included show a 
eomparison of pressures exerted by 
[ 
thermal cycling, viscosity characteris- 
atics of No. 241 at various oven tem- 
jperatures, and curing times required 


4 


*Textolite” 


ghas been designated L-CDL-514. It 
jlists 39 grades and contains informa- 
ition on rolled and molded tubing, 


itions. Included are nine new products 
i—two 
psheets. and two new tubes. Revised 
(data on present and improved grades 


wtolerances, and thickness ranges of all 
lpages. General Electric Co., Lami- 


Inated Products Dept., Section IS, 
(Coshocton, Ohio. 


rigid and flexible resins during 


Literature 


and epoxy 


at various temperatures. 4 pages. 
Dept. W1-58, Minnesota Mining and 
anufacturing Co., St. Paul 6, Minn. 
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Walkerton, Ind. 
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atalog of Plastic Laminates 


A new, complete-line catalog on 
industrial laminates— 


opper-clad, sheets, tubes and rods— 
#41—an 


insulation, and printed circuit applica- 


copper-clads, five standard 


are included, as well as properties, 


Textolite industrial laminates. 16 


Disintegrators 


Polyester and Epoxy Reinforced 
Glass Insulations Data 


includes 
specifications, and sizes of polyester 
reinforced 
tubes, and shapes. Polygon Plastic 
Co., Div. of Plas-Steel Products Inc., 


208 on Reader Service 


Epoxy Hardeners Data Sheet 


A new hardener data sheet lists 
four new materials of 
epoxy users. These are: 1) Hardener 
improved flexible 
amide adduct with lower viscosity; 
2) Hardener +4:44—a new complex 
long chain amine derivative said to 
develop flexible 
strength and adhesion plus top elec- 
tricals; 3) Hardener 416 Mod. 
modified phenylenediamine eutectic 
for high heat and strength properties; 
and 4) Hardener #:49—a new room 
temperature exotherm-free dip or ad- 
hesive hardener. Data sheet gives pot 
life, parts per 100 resin by wt, and 
remarks on outstanding properties. 


resins of highest 


epoxy, polyurethane, polyester, and 
similar compounds are also described. 
Isochem Resins Co., 221 Oak St., 
Providence 9, R. I. 


Print No. Ins. 209 on Reader Service 


descriptions, 


glass rods ‘4 
ro) 2 
Brochure on Black Glass for 


Insulating Diodes 


Information on a special black glass 
ai for encapsulating diodes is given in 
a new brochure. Transmittance and 
other properties are detailed in a chart 


and a table. Information includes 


interest to : ‘ ; 

sizes, sealing techniques, and recom- 
mended applications. 8 pages. Re- 
ceiver Bulb Sales Dept., Corning Glass 


Works, Corning, N. Y. 
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Folder on Fire-Resistant 
Plastic Insulations 


a New brochure contains a compre- 
hensive list of all “Spauldite” fire- 
resistant industrial plastics which are 
self-extinguishing as determined by 
ASTM D635. It includes descriptions, 
characteristics, and specifications of 
15 of the phenolic, epoxy, melamine, 
and polyester laminate type plastics. 
Also included is information on 


striping cured 


CORE 
SOLDER 


FLOWS AT IDEAL RATE, 
LEAVES NO SOLDERING RESIDUES 


Non-corrosive HYDRAZINE FLUX,* used industry-wide in liquid 
form, has now been incorporated into core solder. This fast, 
efficient flux vaporizes completely at soldering tempera- 
tures. It leaves no residue which would support fungus 
growth. Will not corrode. 

In H-32 core solder for the first time, HYDRAZINE FLUX offers more 
advantages than ever. When flux is normally applied, far 
more than is actually needed is used. Now, the exact ratio 
of flux to solder provides for proper wetting. Thereafter 
the flux decomposes and is eliminated. Cleaning and pro- 
duction time are saved. d 

TEST HYDRAZINE FLUX AND CORE SOLDER in your own plant. 
Write for samples of either H-Series Fluxes or H-32 core- 
solder form and technical literature. 


*U.S. Patent No. 2,612,459 ; 
Available only from Fairmount and its sales agents 


Fairmount 


CHEMICAL CoO., INC. 
136 Liberty St., N. Y. 6, N. Y. 
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A problem - 
in nubber Wilalion 7 


PELMOR HAs THE ANSWER! 


ENGINEERED COMPOUNDS: 


Highly specialized electrical insulations. Resistant to extreme 


temperatures, fuels, oils, chemicals, weather and ozone. 
Designed to meet exacting physical specifications. 
MATERIAL BASED ON: 

Flurocarbons, hypalons, silicones, polyacrylics, neoprenes, 
butyls and general purpose rubbers. 

PELMOR TECHNICIANS, serving a broad range of 


industries, are ready to supply you with mixed compounds, 


molded parts or solution coatings. 


TESTING, RESEARCH AND DEVELOPMENT, DESIGN 
AND ENGINEERING SERVICES are also available. 


Write: 


PELMOR LABORATORIES, Inc. 


WOrth 8-3334 


Inquiries 
will receive 
immediate 
ottention. 
Print Ins. 59 on Reader Service Card 


Newtown 1, Pennsylvania 
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copper-clad fire-resistant materials. 
Spaulding Fibre Co. Inc., 310 Wheeler 
St., Tonawanda, N. Y. 
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Catalog of Molded Motor 
Components and Insulation Parts 


New catalog of molded brush re- 
taining caps, carbon brush holders, 
commutators, and slip rings available 
from stock dies, with optional insulat- 
ing materials and some engineering 
variations, contains engineering dia- 
erams, descriptions, and size data. 
The folder also discusses automatic 
molding of insulating and other parts, 
combining of metal and plastics, and 
custom molding of electrical parts. 12 
pages. Midwest Molding & Manufac- 


turing Co., Gurnee, IIl. 
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‘Teflon’ Tubing Fact Sheet 


New fact sheet describes spaghetti 
tubing which reportedly is pin hole- 
free and features thermal stability, 
extreme toughness at low tempera- 
tures, superior dielectric strength, and 
chemical inertness. Detailed informa- 
tion is given on sizes, weights, and 


50 KV DC HV TEST SET 


@ Small size, light weight 
@ Rugged & reliable 
@ Low cost 


Model S50-5DC is designed for dielectric 
testing, for leakage current measurements 
at high-voltage, and also used as a high 
voltage power supply for CRT work, 
electrostatic processes, sparking, corona 
generation, etc. 

The oil-filled tank, less than 1 cu. ft. in 
volume, contains all HV components, 
metering facilities and automatic output 
shorting solenoid. 

Selenium rectifiers are employed for 
ruggedness, long life and enhanced reli- 
ability. HV terminates in a shielded cable. 

A fully instrumented control panel in 
cabinet or for rack mounting, not shown, 
provides all safety and convenience fea- 
tures. 

The HV section pictured also available 
by itself without the control cabinet for 
use as a power unit. 

Many other models available. 


Telephone or write. 


Peschel Electronics, Inc. 
Phone TRinity 8-3251 
Towners Patterson, N.Y. 
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prices. Chemplast Inc., 3 Central Ave., 
East Newark, N. J. 
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Guide to Silicones 
For the Space Age 


Extreme heat protection; low tem- 
perature flexibility; good electrical 
properties; and resistance to ozone, 
corona, weathering, and thermal shock 
are some of the properties discussed 
in relation to silicone applications for 
the aerospace industry in a new refer- 
ence guide to silicones. Entitled “Sili- 
cones for the Space Age,” brochure 
CDS-276 is abundantly illustrated 
with photos and charts. Also included 
are comparative data pertaining to 
silicones and other compounds as high 
temperature insulating materials. The 
publication discusses silicone rubber 
for insulation and fabricated parts; 
RTV liquid silicone rubber as a pot- 
ting and encapsulating compound; 
silicone varnishes for high tempera- 
ture dipping and impregnating and 
thermal and dielectric coatings; clear, 
self-supporting silicone potting and 
embedding compounds for protection 
of electronic parts and assemblies; 
and silicone dielectric fluids and cool- 
ants for heat transfer and size reduc- 
tion. Also covered are silicone dielec- 
tric and lubricating greases. A section 
of the brochure is also devoted to test- 
ing facilities available. 16 pages. Sili- 
cone Products Dept., General Electric 


Co., Waterford, N. Y. 
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Data Sheet on Flame-Retardant 
Laminated Plastic 


A new technical data sheet gives 
detailed information on grade FR-2, 
a flame-retardant industrial thermo- 
setting laminated plastic recom- 
mended for use as insulating parts in 
applications such as radio, television, 
home appliances, and for printed cir- 
cuits in electronic computers and busi- 
Grade FR-2 is a 
paper-base laminated plastic bonded 
with a plasticized phenolic resin which 
is non-burning. Typical property 
values are included. Synthane Corp., 


Oaks, Pa. 
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ness machines. 


Bulletin on Custom Insulating 
Of Fine Wires 


New wire sales bulletin discusses 


| 


custom insulating of special conduc- 
tors of various compositions and 
diameters as fine as .0009” for both 
high and low temperature applica-_ 
tions. 1 page. Sprague Electric Co., 
441 Marshall St., North Adams. Mass. 
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Brochure Describes New 
High Voltage Insulator 


A line of high voltage insulators 
called “Struts” are described fully in 
“Controlled Position Construction.” 
The brochure, No. 478-R, contains 
complete catalog information on these 
multipurpose insulators, including de- 


scription, sizes, ratings, and drawings 
—plus photographs of the insulators 


showing their application. The insula- 
tors are used with standard suspension 
construction to control conductor posi-— 
tion. 16 pages. Lapp Insulator Co. 
Inc., Insulator Div., Le Roy, N. Y. 
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Cable Bulletins 


Two new bulletins describe in de- 
tail a variety of cables. Bulletin =10A 
deals with “Codastrip” flat cable con- 
structions produced by a _ bonding 
process which groups together indi- 
vidually insulated and color coded 
conductors, twisted pairs, or coax 
members. The bulletin illustrates and 
describes typical thermoplastic insu- 
lated Codastrip cables and lists such 
specifications as number of conduc- 
tors, AWG size and strand, insulation 
thickness, and nominal outside diam- 
eter. Bulletin 432 presents a similar 
breakdown of coaxial, microphone, 
shielded, and speaker cables. These in- 
clude both single and dual conductors 
with polyvinyl chloride and with poly- 
ethylene primary insulation. Techni- 
cal data for each cable variety includes 
approximate capacitance per foot, 
AWG size, approximate outside diam- 
eter, and full details regarding insula- 
tion and shielding. Phalo Plastics 
Corp., 530 Boston Turnpike, Shrews- 
bury, Mass. 
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Two Bulletins on Silicone 
Insulated Wire and Cable 


Entitled “Single and Multi-Conduc- 
jtor Cable with Silicone Rubber,” a 
jnew bulletin features power and light- 
ing cable, hook-up wire, and ignition 
Icable, as well as a list of conductor 
cables for shipboard, missiles, and 
muclear power purposes: 4 pages. A 
isecond bulletin, “Wire and Cable 
) pplication Case Histories,” outlines 
case histories of silicone rubber cable 
applications involving radiation-resist- 
sant cables and miniaturized switch- 
board wires. 4 pages. Boston Insulated 
Wire and Cable Co., 63 Bay St., Bos- 


‘ton 25. Mass. 
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Paper on Portable Cables 


A technical paper (C-118) covering 
ithe development and application of 
portable cables for surface mining 
‘reviews cable requirements, mainte- 
‘nance fundamentals, and the repair of 
damaged cable. Anaconda Wire and 


New York 4. 
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High Temperature 
|Magnet Wire Bulletin 


Three special types of magnet wire 
for use at temperatures above 250°C 
are described in bulletin No. 410. 
They include a nickel-flashed copper 
“Ceroc’” (ceramic insulated) 
with a single or double TFE-fluoro- 
carbon overlay intended for use from 
250°C to 300°C hot spot, a 10% 
| nickel-plated Ceroc single silicone for 
use from 300°C to 350°C hot spot, 
and a 27% nickel-clad Ceroc silicone 
for use from 350°C to 500°C hot spot. 
1 page. Sprague Electric Co., Special 
Products Div., North Adams, Mass. 
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Catalog of Electrical Wiring Devices 


New pocket-size catalog No. 101 
lists, with specifications and descrip- 
tive information, wiring connectors, 
fuse specialties, wire and conduit 
‘straps and clamps, and wiring tools 
(fish tape reels and pullers, fish tape, 
wire strippers, cable ripper, wire 
gauge, etc.). 36 pages. Holub Indus- 
tries Inc., Sycamore, Ill. 

Print No. Ins. 222 on Reader Service Card 
Connector Catalog 


A new catalog lists fast assembly 


‘Cable Co., Dept. EFL-P, 25 Broadway, 


“ConheX” sub-miniature rf connec- 
tors for RG and other coaxial cables. 
Plugs, jacks, bulkhead receptacles, 
feed-throughs, right angle units, cable 
terminations, tee adaptors, printed 
wiring board units, adaptors, and 
BNC aud TNC plugs are described 
and illustrated with all pertinent en- 
gineering data. A chart also lists 
standard specification cables for use 
with the connectors. 12 pages. Sealec- 
tro Corp., 610 Fayette Ave., Mamar- 
oneck, N.Y. 
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Vacuum Equipment Catalog 


A condensed catalog of high 
vacuum components and equipment 
summarizes a complete line of high 
vacuum mechanical and_ diffusion 
pumps, valves, gauges, accessories, 
portable pumping systems, coaters, 
furnaces, electron beam welders, alti- 
tude chambers, and freeze drying 
equipment. 8 pages. NRC Equipment 
Corp., 160 Charlemont St., Newton 
61, Mass. 
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Bulletin on Equipment for 
Reconditioning Insulating Liquids 


Bulletin GEA-7141 discusses the 
features, operation, application, and 
filtering process of oil filter presses 
and “Pyranol” purifiers for recondi- 
tioning insulating liquids in trans- 
formers, regulators, and circuit break- 
ers. Publication available 
ratings, components, and price and 
data tables. 4 pages. General Electric 


Co., Schenectady 5, N.Y. 
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Industrial Oven Brochure 


Twin recirculation, an industrial 
oven principle that is said to provide 
uniform heat from all sides under full 
load conditions, to sharply reduce 
heat-up time, and to eliminate rejects 
due to faulty heat processing, is ex- 
plained in new bulletin #960. A com- 
plete line of standard and specialized 
batch, conveyor-belt, and monorail 
ovens is described. Charts and photo- 
graphs give physical and perform- 
ance data of standard and specialized 
units. 4 pages. Ramco Equipment 
Corp., div. of Randall Mfg. Co. Inc., 
Electric Oven Div., 801 Edgewater 
Road, New York 59. 
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Here's sure protection 
against flashback 


| on switches, 
- circuit-breakers, 
controls, etc. 


Sauereisen Insa-Lute Adhesive Cement 
No. 1 provides a ceramic-like coating that 
insulates electricity and withstands ther- 
mal shock. Easily applied by brushing 
or spraying. Hundreds of other uses. 

Ask for Data Sheets. 


SPECIAL TRIAL ORDER $4.40 


for making tests under your own conditions 


Gallon Can 


Sauereisen Cements Co. 
Pittsburgh 15, Pa. 


SAUEREISEN 
insalute Mg 
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GROMMETS 


ONE-PIECE NYLON 


Simple Installation 


@ Snug fit—no rattle @ High static strength 
and retention characteristics @ Superior wear 
resistance without abrasion @ Excellent elec- 
trical properties @ Greatly simplify stocking. 
4 basic lengths fit sheet gages from .025 to 
.250 @ Grommet is merely inserted through 
aperture. A simple tool flares protruding shank 
until induced hoop stresses flip shank back 
on itself. @ No heat needed in installation. 
Write or phone for name of nearest 
representative. 


WESTERN SKY 
INDUSTRIES 


Dept. | © 21301 Cloud Way, Hayward, Calif. 
Print Ins. 62 on Reader Service Card 
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ZINC ALLOY 
ROUND HEAD 


THUMB NUTS 


OPEN END 
CLOSED END 
with EXCLUSIVE WIDE GRIP 


GRC THUMB NUTS feature extra- 
large round heads with deep fluted 
edges for firm, comfortable grip 
. smooth, rustproof, corrosion 
resistant surfaces. Smart design 
adds sales appeal. 
Available with open and closed 
ends in a wide variety of sizes 
. . . Head Diameter: '/” to If" 
. . Thread Sizes: #4 to 7/16". 
GRC's exclusive methods—die cast- 
ing zinc alloy or molding Nylon 
and Delrin fasteners in one high 
speed automatic operation—assure 
high quality at lowest possible 
cost. 

Write, wire, phone TODAY for 
SAMPLES, prices, your copy of 
GRC's NEW INDUSTRIAL 
FASTENER CATALOG 


a 


GRIES REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 


60 Second St. ° New Rochelle, N. Y. 
Phone: NEw Rochelle 3-8600 
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"ITEN-IDEA KIT" 


Send for it. Free samples and data in fibre, industrial 
plastics from your complete source. 


The ITEN FIBRE Co. 
210 Iten Ave., Ashtabula, O. Tel.: WY 7-6134 


NORTH: 
3645 N. Elston Ave., Chicago 18, II]. @ Tel. CO 7-1272 
SOUTH: 
2207 Butler St., Dallas, Tex. e Tel: LA-7846 


EAST: 
175 Fifth Ave., New York 10, N.Y. @ Tel: GR 7-4226 
Print Ins. 64 on Reader Service Card 
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Dates to Circle 


Meeting and Convention Notices 


Apr. 4-5... SPE, Plastics Injection Mold- 
ing Workshop, Retec sponsored by Pio- 
neer Valley Section and PAG on Injec- 
tion Molding, Holy Cross College, Wor- 
cester, Mass. 

Apr. 5-7. . . AIEE, South East District 
Meeting, Jung Hotel, New Orleans, La. 


Apr. 5-7 . . . ASTM, Symposium on Ma- 
terials and Electron Device Processing, 
Benjamin Franklin Hotel, Philadelphia. 


Apr. 5-7... Institute of Environmental 
Sciences, Annual Convention, Hotel 
Sheraton-Park, Washington, D.C. 

Apr. 10-11... Rubber and Plastics Indus- 
tries Conference, Sheraton Hotel, Akron, 
Ohio. 

Apr. 11-13... AIEE, Extra High Voltage 
Cable Conference, Mark Twain Hotel, 
Elmira, N. Y. 

Apr. 17-19 . . . National Symposium on 
Instrumental Methods of Analysis, spon- 
sored by ISA, Shamrock-Hilton Hotel, 
Houston, Texas. 

Apr. 17-21 . . . American Welding Society, 
Annual Convention and Welding Ex- 
position, Commodore Hotel and New 
York Coliseum, New York City. 

Apr. 19-21 ... AIEE, Great Lakes District 
Meeting, Hotel Pick-Nicolett, Minneapo- 
lis, Minn. 

Apr. 19-21... Annual Southwestern Insti- 
tute of Radio Engineers Conference & 
Electronics Show, Dallas Memorial Au- 
ditorium and The Baker Hotel, Dallas, 
Texas. 

Apr. 25-27 . . . National Conference on 
Electromagnetic Relays, sponsored by 
National Assoc. of Relay Mftrs., Student 
Union Bldg., Oklahoma State University, 
Stillwater. 

Apr. 26-28 .. . SPI, 18th Annual Western 
Section Conference, Hotel del Coronado, 
Coronado, Cal. 

Apr. 26-28 .. . IRE, 7th Region Technical 
Conference & Trade Show, Westward Ho 
Hotel, Phoenix, Ariz. 

Apr. 27-28 ... The Wire Association, Re- 
gional Meeting of the Electric Wire and 
Cable Section, Sheraton-Atlantic Hotel, 
New York City. 

Apr. 30-May 4... Electrochemical Society, 
Spring Meeting, Claypool Hotel, Indian- 
apolis, Ind. 

Apr. 30-May 4... Seventh National Aero- 
Space Instrumentation Symposium, spon- 
sored by ISA, Adolphus Hotel, Dallas, 


Texas. 


May 1-2... AIEE, Rural Electrification 
Conference, Kentucky Hotel, Louisville, 
Ky. 

May 1-3... AIEE, Appliance Technical 
Conference, Kentucky Hotel, Louisville, 
Ky. 

May 2-4... Electronic Components Con- 
ference, AIEE, IRE, EIA, and WEMA, 
Jack Tar Hotel, San Francisco. 

May 7-8... IRE, 5th Midwest Symposium 
on Circuit Theory, University of Illinois, 
Urbana, III. 

May 8-9... SPI, Nineteenth Canadian Sec- 
tion Conference, Sheraton-Brock Hotel, 
Niagara Falls, Ont., Canada. 

May 8-10 .. . IRE, NAECON, Miami and 
Biltmore Hotels, Dayton, Ohio. 


May 8-10... Fourth National ISA Power 
Instrumentation Symposium, La Salle 
Hotel, Chicago. 

May 9-11... Western Joint Computer Con- 
ference, sponsored by AIEE, IRE, and 
Assoc. of Computer Manufacturers, Am- 
bassador Hotel, Los Angeles. 

May 17-19 ... AITEE, North Eastern Dis- 
trict Meeting, Statler Hotel, Hartford, 
Conn. 

May 23... AIEE, Fractional Horsepower 
Motors Conference, Dayton Engineers’ 
Club, Dayton, Ohio. 

May 24-26... EIA, 37th Annual Conven- 
tion, Chicago. 

June 5-9... SPI, Annual National Plastics 
Conference and Exposition, Commodore 
Hotel and the Coliseum, New York City. 

June 11-14 . . EASA, Annual Conyention, 
Jack Tar Hotel, San Francisco, Cal. 

June 11-15 . . . American Society of Me- 
chanical Engineers, Semiannual Meeting, 
Statler-Hilton Hotel, Los Angeles, Cal. 

June 18-23 . . . AIEE, Summer General 
Meeting, Cornell University, Ithaca, N. Y. 


June 21-July 1 . . . International Plastics 
Exhibition and Convention, Olympia, 
London, England. Address inquiries to: 
Interplas 61, Dorset House, Stanford St., 
London S.E. 1, England 


June 25-30 ... ASTM, 64th Annual Meet- 
ing, Chalfonte-Haddon Hall, Atlantic 
CitysaNee 

June 26-30 . . . Western Summer Radio- 
Television and Appliance Market (Divi- 
sion of Western Home Goods Market), 
Western Merchandise Mart, San Fran- 
cisco, Cal. 
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Abbreviations Used in Notices 


AIEE —American Institute of Elec- 
trical Engineers 
ASTM —American Society for Test- 
ing Materials 
ASME —American Society 


chanical Engineers 


of Me- 


ASA” —American Standards Assn. 
IRE —.—Institute of Radio Engineers 
EIA —Electronic Industries Assn. 


NEMA —National Electrical Manufac- 
turers Assn. 
EASA —Electrical Apparatus Service 


Assn. 
SPE  -—Society of Plastics Engineers 
SPI —Society of the Plastics In- 
‘dustry 


WEMA —Western Electronic 
facturers Assn. 


Manu- 


2 - FLOR we a peleroen See re 32 (a, 


NEMA Electrical Insulation Index 


ELECTRICAL INSULATING MATERIALS 


INDEX OF AVERAGE MONTHLY 
DOLLAR SALES BILLED BY YEARS 


1947 ~ 1949 = 100 


y, 
bee | EL 
4g 


AQ 43 AG SOJFMAMJJASOND JFMAMJJASOND 
Dec. 60 Nov. 60 Dec. 59 Materials Used in Electrical Insulation Index 
ndex Series 130 123 154 
Jec. °60 point change from other mos. -+7 —24 Industrial Laminated Products 
Jec. 60 % change from other months -+6 —16 Manufactured Electrical Mica 
* is based on 1947-1949 average month, inclusive= Flexible Electrical Insulation 
Vulcanized Fibre 


Published through the courtesy of the National Electrical 


Manufacturers Association Coated Electrical Sleeving 


Operating Time bs 
N AVE , Operating Costs Do You Qualify 
lt eed | fora free subscription 
with Automatic Machines by POSSIS . 
to Insulation? 


You can have a personal copy delivered to you if your company 
is located in the United States and manufactures products of an 
electrical or electronic nature in which electrical insulation 
materials are used . . . and if you are in purchasing, design, 
engineering, research, production, testing, management, quality 
control, etc. Information on paid subscriptions for those not 
meeting these qualifications on request. 


THE FORM BELOW MUST BE FILLED IN COMPLETELY 
FOR OUR CIRCULATION AUDITORS TO DETERMINE IF 
Automatic STATOR CUFF INSERTER YOU QUALIFY FOR A SUBSCRIPTION. 


eee 
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Automatic CELL INSERTER 


eee ewer ee eeereeeeeereeeore eee 
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| zy 
| | Insulation 
| | Lake Publishing Corp. 
| Box 270, Libertyville, Illinois 
| Please consider this application for my personal subscription to 
| Insulation. 
| 
Po NEI cacconeeeeseenesentecnsneeneencneretecannnnenecenenstncanneenstansoenntenennmeneereeseseeeea 
| (Please Print) 
Automati _ Semi-Automatic Write cer Depa cz2 0s coisa «cepa ern Ie ing eae SEM ieee 
Double Flier ARMATURE WINDER Wire and Harness TAPER | 
Fully automatic machines save up to 50%, of operating time l Company.......--------2----------2ne-nnceccccceeccten cnn cncneenn ene ceencneenenccnencnennenencneeeensneneenans 
on many production line jobs. Appreciable savings possible | dd 
on many of your manufacturing operations. Write today TENG Ke NCIS ie ec ec ee ae eer Seema hod Ss eee ACES EE Roc aa 0 Sage Seca ces Re RCECSSOSCL 
for information; detailing your specific requirements! | 
| City. en aee ence eens enneeeeccneeneeeceeenecneenetenes Fone ine Staten Cee 
— POSSIS MACHINE CORPORATION | ; 
827 Rhode Island Ave. «Minneapolis 26, Minn: Products or services of your Company... ee eeceeceeceeeeecnesteeceececene 


Manufacturers of Cell and Wedge lnserters « Armature Winders 
e Coil Winders, e»Semi-Automatic Taping Machines | 
e Automatic Fence Weaving Machines « Special Machines | 
of the Electric Motor and’Automotive Industries | Your Signature 
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Advertisers’ Index 


To obtain more information on products of Insulation 
advertisers, just print the advertisement number shown 
for each advertiser in one of the spaces on the Reader 
Service Inquiry Card on the inside back cover. This num- 
ber appears under each advertisement and is also repeated 
in the listing below. After filling out the card completely, 
tear it off and drop it in the mail—no postage required. 
Insulation will promptly forward your requests for further 
information to the advertisers. 


Number Advertiser Page 
Ins. 35 American Electrical Heater Co._-__-------_- 74 
Ins. 25 American Enka Corp., Wm. Brand-Rex. Div._-62 
Ins. 36 American Molded Products Co.__---------- 74 
ims. 5 Anaconda Wire & Cable Co;.2225.--.-=- 6&7 
iso SAioseEnginecring C0.S2. ... = S522 eeee— 91 
Pas le Atlas Asbest0ssl0.- 22 oa eee ee 88 
bie620 1) Deldine-Corticelly, 290 022 $050 5 es 63 
Ins. 67 Bentley-Harris Manufacturing Co., 

Outside Back Cover 
ing» 39 George C-Borthia Co, Inc:-= 2-222 S288 cure 
fiiew oan Chernplast,- inc; 52 2e-4 2. ee 65 
Ins. 41 The Connecticut Hard Rubber Co._-------- 79 

Continental-Diamond Fibre Corp._--------- 41 

tineee te Coosss PoreelainsGo. 22 = 8s Se 96 
fnse 2s Dow Coming Corp: 2 2-52 58 & 59 
Ins. 8 Eastman Chemical Products, Inc..__.___~___ TR 
Ins. 10&31 Enjay Chemical Co., A Division of 

Humble Oil & Refining Co.__---_--_- 16 & 71 
Ins. 7 Essex Wire Corp., Magnet Wire Div._------ a1 
Ins. 58 Fairmount Chemical Co., Inc..-s_.-..--___ 93 
Ins. 66 General Electric Co., Laminated Products 

Depiges eee eae Inside Back Cover 
Ins. 12. General Electric Co., Silicone Products 

De pia e et a eto De tee mee 21 
nop ss Glenn ond: Coe sete. Uo ' 9  eee 90 
Miso mGrics Neprodicer Corp, 2) =. 2-2 eee ee 96 
fose45 —-Grieve-HendryCo,, Inc.22_-- =e 83 
Riselo. orl Ee blansecom:s ‘Co. ine: 82 een 63 
Ins. 40 Hess, Goldsmith & Co., Inc., 

Horace. Linton (Div22-- -5-- See eee 78 
Ins. 44 Hudson Wire Co., Ossining Div.-_-----_-_- 82 
fnso4% Idealindustries, Inc... =) eo ee 63 
Ins. 49  Illumitronic Engineering _-..--_-.--=--2—2 86 
ing. 647. Vheslten Babre: Com: 22). ool eee eee 96 
Ins. 14 Johns-Manville, Dutch Brand Div.______ 28 & 29 
Ins. 18 Johns-Manville, Industrial Insulations 

Biber Glass Div.22 3." 2. 2 ee ee 51 
iiseeeoe Lhe iMacallen2Go.2.- 22-25 eee 2 
ins, 30 Lo Frank Markel-& Sonss2_ 93.22) See 1 
Ins. 43° Milam Electric MiesCo. =... s4sse eee 81 
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Number 


nse 


Ins) 54 


Advertiser 


Minnesota Mining & Manufacturing Co., 
Mica Insulator Div... | 


Mitchell Rand Manufacturing Co.___------- 
Molded Fiber Glass-Co.__-2- = 5 = 
Monsanto Chemical Co., Plastics Div.------- 
Mosinee Paper Mills Co._.---------=-= == 


Mycalex Corporation of America__——_- 14 & 15, 
Mystik Adhesive Products, Inc..____----_-= 85 
National. Vulcanized Fibre Co._--_---_-= = 49 
Natvar Corp: 2.--2-. 2 9 
New England Mica Co., Inc.._=-*=_= == os 92 
New Jersey Wood Finishing Co.____--_--_- 61 
Paterson Parchment Paper Co.2-_ 2-- 22 = 89 
Pelmor Laboratories. nc 93 
Permatel (jos. 35 eee Inside Front Cover 
Pesehel Electronics; Inc..q2- 222-22 04, 
Phelps Dodge Copper Products Corp., 

Inca Manufacturing Div._--___-- = 73 
Possis* Machine Corp...) 225 22 ee 97 
Precision Paper Tube Co ==) 32 ae 91 
Pyles Industries, Inc.3 22-22-2222 552-5 83 
Raybestos-Manhattan, Inc., 

Ashestos-Textile: Div.22 =. ee 76 
Rayclad Tubes Inc., 

A Subsidary of Raychem Corp.___-_--____ BY 
Reichhold ChemicalsIne.- =) = 2 ee 69 
Rubber-& Asbestos: Gorp.2. 22 = 42 
Saunereisen Cements Co. = asa 95 
Shawinigan Resins Corp._______--________ 55 
SpragueElectric. Co..c = See 87 
J.P: Stevens & Gos Inc. 22 ee 5a 
Suflex: Corpo. 34... 2 27 
Union Carbide Corp., Silicones Div.________ 39 
Union Carbide Corp., Union Carbide 

Plastics Co:) Div.22_2 22226 oe 19 
Varflex Sales Con fies. 6 80 
Western Sky Industries...) aoe 95 
Westinghouse Electric Corp., 

MicartasDivi a2 5 ee eee 52 & 53 
Young Brothers Co. ee ee 90 


SSS a ES RI, OSS 


ade ae ae Offices: 
ibertyville, Ill—(General Offices) P.O. B 
Pe rae Saas ) ox 270, 311 E. Park Ave. 
Chicago 11, Ill—John MacKay and Philip Holmes 
410 N. Michigan Ave. Phone WHitehall 4-2883 
Detroit 26, Mich.—Charles R. Schroeder 
413 Lafayette Bldg. Phone WOodward 1-0278 
New York 17, N.Y.—Robert Bandini and Roland Robitaille 
41 E. 42nd St. Phone MUrray Hill 2-3157 
Pacific Coast—H. L. Mitchell & Assoc., 1450 Lorain Road 
pan Sees eae Phone CUmberland 3-4394 ‘ 
entral California only—James T. Stevenson, 59 i 
Ave., Oakland 18, Calif. Phone OLympic 3-8602) Sect 


ue Arctic application... 


~BMEWS 
liability 

can mean 
survival... 


OTextolite 11546 


nelps insure that reliability 


tadar Window of G-E TEXTOLITE 11546 protects 
»xposed feedhorns (A) while permitting trans- 
nission of radio frequency energy. Hot air con- 
inually blown through window cells prevents 
ce formation during sub-zero arctic weather. 


Towering high over the Arctic wasteland, giant radar antennas like this one (each 
larger than a football field) form part of the surveillance radars for the U. S. Air Force’s 
Ballistic Missile Early Warning System (BMEWS). Developed by G-E’s Heavy Military 
Electronics Department for RCA, BMEWS prime contractor, these surveillance radars 
will be instrumental in providing approximately a fifteen minute warning in case of 
a missile attack across the northern polar region. The first of three BMEWS sites is 
nearing completion near Thule, Greenland. 


So gigantic is this surveillance radar that feedhorns and other vital equipments 
are housed in separate scanner buildings. Protecting each feedhorn from the sub-zero 
arctic weather is a Deicer Panel Assembly or ‘‘radar window” fabricated from G-E 
TEXTOLITE 11546, a G-10, high IR, glass epoxy laminate. 

Micarta Fabricators Inc., an independent Chicago fabricator, built the windows 
for the Andrew Corporation who had the overall responsibility for the feedhorn-window 
system. Andrew specified TEXTOLITE after conducting a development program to select 
the most suitable material consistent with low cost. Tests prove TEXTOLITE 11546 
meets the rigorous electrical, mechanical and environmental (—70° to +50°F, tem- 
perature variations, winds up to 185 MPH) conditions inherent in the BMEWS project. 

For information on 11546 or other G-E TEXTOLITE laminates for your particular 
application requirements write: Laminated Products Department, Section I-41, 
General Electric Company, Coshocton, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


COSHOCTON, OHIO 


COMMUNICATIONS 
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SOME THINGS ARE JUST 
NATURALLY COMPATIBLE 
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LIKE BH ACRYLIC SLEEVINGS 
AND WIRE ENAMELS 


Like Antony and Cleopatra, wire enamels 
and Bentley-Harris acrylic sleevings were 
made for each other. BH Acryl-A and 
BH Acryl-C are new acrylic-resin coated 
fiberglass sleevings just introduced by 
Bentley-Harris. 


Both offer better then Class B protection 
at Class A cost, plus these advantages: 


UNLIMITED COMPATIBILITY with 
wire enamels such as polyester, epoxy, 
formvar, etc. Under extensive testing, com- 
mercial magnet wire remains unaffected at 
accelerated heat-aging temperatures rang- 
ing from 180°C to 280°C. Check for your- 
self! Test procedure used and twisted pair 
specimen available on request. 


PARAS PORMMER ENO aeNaR ha 


nen ta ansceis tase 
eA eon atectem ny 


EXTENDED HEAT LIFE has 


_proven through testing, using one+t 


the initial rated dielectric breakdow1 
as the end point. At 130°C, up to 
hours. At 155°C, up to 10,000 hours 


BH Acryl-A and BH Acryl-C offe 
bility that rivals vinyl-glass, and at c& 
able prices. They are craze-resistal 
will not hydrolize. 
These few facts just skim the surface 
advantages offered by Bentley- 
acrylic sleevings. Send for data she 


sample sleevings to get the complete 
Do it now! 


BENTLEY-HARRIS MANUFACTURING CO. 


400 BARCLAY STREET 


CONSHOHOCKEN 6, PA. | 


Telephone: TAylor 8-7600 
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